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6 srnl:Av Ml:AsuRE ENTS rN l9o5' ?ART xrr'

In rll s€ctioD! ot lhc 
'flIntiJ: Pcin'ncnt:""in' itrt'ionr lre miintAinod for 8rnera! ttrti!-

Li;r*"",;; J';,r,"'-"ai'r'" "'i"'ie"r'-:fiild*"ffi"X;'Ji'.:H5tr"i
B Drimlrt ' statiotl', and thcir rccorur' tn

;J:'fi'.*. d ffi"-ring tl'o Ro' 't.oth"" 
poinLr in lhe driinaso t'*'n: 

'----..-,-
Iluring thc cltcndnr tc.!r 1S05 rho d,v,s;; o; hldrogaphy his-(octihuod incsuring rho

mtr*tsiHrrut+**:*r;:*#++f"i"t'l,l",ui
llu.."l::"j'":::"',.,1:'1"-lllllil'ffi;;;.;;;;;I'"".'*-"n1,." $hich,conrrin'

thG results ot thir workl ir prrlnirhc<l t" 
" 

*"i* 'f lorrrtn'n Nntersrrppty aod trrigntion

I'ar,.rE, No.i. 165 lo U8, 
^r 

foll'r$i:

No. t^t ltlenll'con't ol Nr* Ensl{rd rldlttic''

ll in llmm:*I,:.tixtililllLl:i;,l)'il"1fl;l::i"'""-"' "'ir 
Y'drrn rr".r

n". ,** ""oiiTlsll;'-n, 
oaNch6 rnd 

^rr"rih^ 
rrv!r' ond 'r't'rn 0 url ot lrctho dr'ro'

"^ ,- "itil, .""i 
"iit(rn 

vr'rrrihrt rr!'r drtttrq'i'
ii.. it" o*" r'*|{ *'t at 

'''\tn 
rF rrrr'r 'lnl'nErr'' ii.. iii. ri'i'i"- I'v'intr!rnFrcrtt' inir w'ir' tMri inllr rtrY'rrr"hR!rr'

No. 17. lltrrourl llltcr 'lroltr|lgc'
No.li.L vtrirrft' ,r't'ninr' n''t' tn't lor'r t"t-'rn lltin'innl tl!'r dhln'8!''

i". iil iil.i""ih"'t "t 'i'rr.o 'hLr 
rrto orrn(ro drirni*i

. No. li6' Coloddo ltlv6? dr'lni8''
No. ti6. Tln qt(it lrtr.h drtrtrig'!'
I;. i; iii iii'.i i'"" "''r 

r'-rnc o"o'n it'irn's" rtr citrrornrL

iii. iii i"r"'t't' ttt*"ntr lrtsot E' nd drirnna"'

Theao papcn cnrlxxly tho d'ti cullcctc(l it |ho rcgllrr EnginB itrtlont' l'$t rtlult! ol tl6

.onro{tatloni bam(l on rr'o or"<r* nr u 
'r"i'nntl "'r"tt "-rt'"t 

ii't"-tntion "t 
nrry lrrro r rlincl

;lli;;tii;;;i;,;t ,r," 
"ur';""', ""i'iia'i'to' "" 

tn' * p'"th't'r"' do'"iptron' or trr'

h.ilr. i d thc ilrrnnri (lriinin8 lhcllr'

T::: ;il;ilil t';;;";"c rrnirorntrlY irrro rho rcrx'rtr ru' th' Y^rroui varri thc

.lninirc. ol tho Unitc(l Stttat hrto *t" JiJr'l'"f irrto alci'cn grcnrl <livirionn' rhich havo

iill':;fti;i; i;;;' *'c"r'do'v 'li'aiorr"' 
a" rrr.wn in tho lolrowing lirt' rl'ro Pros*

llcrpri har lrcn rntrlc to conl{rrnr t" ti'i" ""t"g"t"n' 
*(h Prrico hirrlng tho d'tr lo!

il:? #;i ;;; *""4*v ai'i"i''"' ii'"-Jomlarv 'livi"ionr 
havo ln rn.,"t c*ct hcco

*ii'ia"i, ."a ,r* f""" hrvo lxcn rrrrngcd' u lat ar pnrl icnLlc' gcogrnplricrlty

Droiugc bnldru in c U^it"l sk 
'd'

xottlltil. rlt'lttlc nirtxlott llr'lllt'

u. s. Geol-c
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11o volumo ol $!tar lorln8 ln . ttF'm-lh! r"{n'o['r .rf r' ttl'hr[t"-L ftP'F
in ,"rrr*i"-", *At 

"l 
rlrhli lru lxonro rrrx l'"nl rl l ' 

rttt'ln tl't ol id'- nE
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"i..,ili"i. "4i,"" 
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l"i'iir'i"lJlr,tr,'*ni*nr rt" rou'l q.rirtlrv ol 't'r' rr Nnrrl ln diih h li h".

.nd ncrc-fLr!. Tlrny nrry ln dcllncrl u l'riLr*r:- ;;;;;;i;,,t; h'.n .irl,rrvlrr l,rr hrr cuLlc t'r't l'r F'dxl, 
'hd 

L ll' rrte cl dl-lilr"
.f ""i"i 

n""i"x f"..,rlrrn I nnr *r'lc, I t''l 't-1','t ' nrtul I I'rtt ttt i'd' h lr
,n.nntlv uxd nr r lund.rmnt.l unh lntnl ?ILll olll'lr rlr N'$J'illt'l'
'-;;ri"r[* r". rrl rrl." 6 gin nll, u+d lrr rrxnactln rlth;erlnlltf i"{' r'li

'"fr'li'rr,f"*r r*1,'lr lh. r.l.ol dlrlrrp ol r't'r Fxllrl lltru{t.'r -*t I lrl
-;:;,;;i;; ; i; *irl,t v,lc t,rrllv, lt h- ln'rn runn,nl; t'r' b, !'ho "';'#;";;;;J;;;; ,b lifr, rn,l lr ,t,rin".l lry .i'tut' lr o"l rr'r' lr rtlt I t t"'
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" Run{lI in iu lre" ii rlr dcplh lo $lri(h rltc drsinlg€ lrfr tro{ld lr corcrd il nll llh

.,,i: *il;;':;;, i,' " si'''l p'i'l "''" ""^*^*i"'a uniton''rt rr rrir'urcd on.t'h6

;,ll1il:" r;':J;l ,".,i,p,,ri'g nrn''rr wirh rainrrrr' \'.r'|hh ir usuiru crpnsned in

.ld,th i'r itnl'6."'ti'.il;ilt" r.r',i!'l.nt ro {:t,i6(r 'trhic 
tcct' ind i' rl'' (lu"nri'i *'lll1,:::"'

rl, ""*i, if* a"ptr' "f 
r r'd' tr is c"tnn'onlv 'r*d 

in eonn(tion wit h rtorlFc [or rrflgrtmn

'-:,:i.' ;i;;'i';;-.,,icnr nhri"n rEr$rcn rr'c rcrondronr rnd thc &rFroot on'

lllll,r-r*i nl,"l,'*i,' 
'q.nrr'rorrr 

lorrr'r *itl rlotircr 8ri'{m 't'l'ic lc+t 
' 
r'r appmrinratclv

2 i.'t-Lr'.
r: I I'l'A'\- '\'l'l( )i- oF 'f \ttl-t:s'

!'ur crrh mgrrlar grging *r{rirrn nn! givr''rt' (r lir rrr 'tt!ihl'li" 
tlc i'l[rwing 'l'lnl

l. D(\1 rifln,n ol srilirnr.
2. Lisr o( divtrrryo nrcrsumnurts'
:t. (iirhci*l't l.l,it.
.1. Ittrrins tnlrl(,
i. i,ii.'.i .'"-",.r 'N,rltl.r 'orl 

t'r''|.'- (li{ltnrgrq aut nnmfr' l'a*d on sll tl'e lact'

oL:nirrrl t,r drte" :ii'.'i,*,1,,,;,*" a 
"arion,r 

gitc srrdt g'rx'rnl ittodrtntion rl'our rl'c lotalitv and cquip

tn,r', -.'"*rJ."rrr. rt,n ,.na". ro nr"l ''d u* tl,c slrrk'n' ThcI d* gitc' ne lar rr

",^.it'f', ' ""nf"" f'Utory ol rll rhc tt[rn8'e uin."! llrc c'dll,li'hmant ot thc stition thrt

$o ld l. I".lo'! in tr.i'rr lhc datr collq.led.

n; ;i*i,."s-"'.*;r!tnt tll,tc sil* rhc 
't"ult 

or rhc di*hargr rncl.*urnrt'n:'r mado

d,,.l.sil* id;, inclurting tlo rlaro,lhc uarne ol thc lvdnrgroplrcr,lho siso hcislrt' th'

"*^ 
Jf 

"r.* 
xr',1-, ,t'c n ean tcl- iry, rnd rle dir*Iargc in *o'nd'ftc!'- 

ft'"',"r,f" a .f.if'tjS"ge I'cigltls Sirca ll'c dsil-r 
'lurtuitioni 

of tlrc surf&a of thc rircr 
"

r.,""irrirn tr'. 
',""i, "r 

ii'" g";o *"aing" r"L"n 
"acl' 

drl Thc gnge I'ciglit giten inthotablo

rcpns"nrr rh. clcrrri.n oirlrc rurfacc ot tl'c wal'r !l'ro llr tcm ot tlrc (iFc' '\! ID':t

"iiii"n" 
rt,o go6n i" rcr,l i'r thc nrorning and ir thc er€ning'- 

ir,o r.rr'i"siit l" gi*"" di* h,'4rt in 
"c.ond-lcct 

con€ldnding lo cac} itisc ol llrc rirc'
r. giten bv tlc cnsc lrichls.- i" ,l'o i"r,r",,ii,;,,,.trd n,onrhl.r'rli*hrqc rLe colunrn lcaderl "'\trximurt" sitrr' tlo
rncan llor for tlrc da5 $hcn rhe nrcan gagc I'cighl *l! lti8hcit; thii i{ lho no$'!'. Sivcn in

tlrc nring rablc lor ihol mean 9go heigirt. ,ls lhr SrSc hcif,lrt k thc rrrcro for tlrc day'

ii'"* r,fgl" hltc bc€n 
'hor! 

p'i"a"..1*. thc watc' $a! triglrt'r and llra corrcnponding

.ti*t-"g;l.rg", rl,an tl,st giv;n in tt'i{ culu!'nr. Likc$ir', i th! cohntrn ol "'\lirrimurn"
thc q,ro,,tiry"git"n is tl,c r,'ran now Lrr tlrc dny whcrr tlrc rrrcrrn F c !rrig[! wni lo$csl'

.rrrc c"rru,rn lrcrad "Ilcsn" ie tllc rvcrasc flou for tuh rr't.nd drring llrrl nrrnrtl Oo

tl'ir .rc l,N'd conpurrtionc fo! (he lIrec rcnl'lining colurrru, v;lirtr rrc dclinul rlxtto'
lrr rhc to: prrtationr ft'r rlrc tsl,l({ of lhir n'port il'c lollo$i'rg gcrrcnrl and tpcirl ruln

hatc lrcn rr*'d:
f! n lo^.nhll ftl.t lbr tonl'ttttton.

t. m.I'lah..t .lIar$ ot,rr.ctrlon contlrl.trt $lth th4 hlloul nd ol tlrt' rnd nlomt h lntF,.rls'
z. rtt tt,,ir" ot c"irn, rt lion .houtd lr.it'n.*11l,t {t l.lit If,o. tml n.a nroh'thin lorrr. illnln'rnt

t.AnynFonhlrxntlnrrartt..lslell,,rftntttcllf,or'lli.lirFcntri'$hoIFrtrnlol'rot
1.0!.lirr.. tl!..ro..8t F (nt or.mr ol ill rl'{ tlrr'. r! nnrn'lmtrlt thoukl l' rflclnl

a. t n 
'..t 

clna rhc nunil*r ol ilSnl n.!tr. nsunt, or ltn' trnntk'? ol d'rX$rl I't[(r i, hy dront{[ lll.
h.r naun, l16 lollonlry nd...IPll:

td)it'h{rtb.llgtr^.lnth!llnttoL^rtttdItt.t.thin6,dmlltillhorrtchrrLhtfrh'rt!.tdlnt
0guF. l:r.tr!Il!: tf!t.l lito,!'c. I,loi'
1t,) tttrcr un n8ur" tn rtc plrc.lo l. n'rct.d lrAt'nlft lhrn 0, dmp ll rn,l l$cltirt lll. Inrflllnt

oErr^ 1,,l. llr.rPn'. I J.2i.6 lrtorm. lfrl.
i., lr:lLn th. nsrn ln rh. nliG' lo l. t r.ctcd l. t ird lt h l}ntadttl l,I .n.\rn nrnl!. dr.ll lht L

,lt!nr!l.r l rrjl"l lrt{llt.! l.,t {.
rd) ith.n th. nynF rn th. nt,.r !o L' n'hrt{ l. a . l ll lr t,trtfit.d I|, tn otld llfulr drcP t}F a

.nd Imr!.r aho pnslhS ngur! l,y t. t:htrrpl.| l,.:iJ lrorF. l,r@t

t. ,1.!tn! trl,l...n lo lx .onrr
No dclmitt.rt ro lr trarl *h'r

2. rlslly dt*nirali.hsll l[ rr,l
t ltotrthlY m^n. rrc lo 1,. cirt

lct. Ilctren lm.tr.l to,lm .rvr'
Thlr.lo .Pt,llc. to tho fnrlY m

,t. S(tond-lNt lF. r.lurl! ,l'llo,
dl. t ttN.tsnl0.rnt oton.,
ced.d l,y .n or nror nitrshtr (l
Erihrtl.' t.Zt,o.l&.0.q12,0.@12.
lbrto .l8nE!rn! Igltt!..tld rl l.

co

C(

i
I

,t
rl

I

n

I Gnnd-toot.qunl. 60 crltlon
r Nond.lobtcqtrrh 33.1 Coloi
I rcond-loot.qu.lr 4) Arlton,
I .eond-loo! .qGl. 7,r8 Unlv

0l[,r2Frllont lot on. diY.
I asnd-rmt.1uil. 0.Zl Ilrltl,
I iwn4-lei ror od j..tcor
I Non(t-l6t l r ond Icr.c.ltr
t rtond.rool .qn.li tlbtrt I t
! Nond-l@t fullln8 l0ltt rn
lm (:illlornl. rrin.r', lmh.r.
l(lC llloml^ mlBr'r lncl!...
lq, Ciltlomli nl..r'.ln h.! I
t(o colorsdo mlmr'.ltcbct (
!@ colondo nln.r'! 1rch..cr
l@ cotoBdo nlFt'. lmhc..i
lo Colorrdo mlst'.lmln L
l@ Unltst 8r.t . gnllon. Fr
lm Unltsl8tnt . anllo F,
l,r!r,{m unltsl ahtd arllon
tr@,m ttnttrtl Ehl.. A.lloi
l,@,ql) arl,lc ,sr qorl z.o!
I ..rlo.t.q..l. laario &ll
t lmh dF! o. i {urt. ttll..
I lmb dr.t! or | .qtlr,' hll.r
I tEh.qtul. rja collFten
I loot .qu.l. O.Daa nri.t.
I,.rd !qu.l. q.ol al D.Lt
I mll. oqurl. l.cEl llloi-rr
I rtrll..io.l. t,?@ ,rdri .i'
I .qu.l! r.dqu.l.0l!q
I ..'. .qu.l. o.oa? t d.lr.
I ..'r.!u.1. ar,El qtl.r. i
I .cE qu.lt !D h I rllt li,
t llqtr.nl mll..r|ll.l. ,ia lr.l
I rqu.F tlllr.q!.k ,,1 {.
I Glrbb L.i .qul. Ord .{l
I Gtllb l.bl q{.1. t.li rrlL
I 6ll{c dr C r.t r w{at!.
I oqltlo f. d qo.lr !.?at i
I .0U. nlL rq{.h la:.|t,
I .{ld. 

'rlh 
rtt l.ld6

I arthn.{{.1. a:tl lllrll'
I a.llon.aud. U Fdr
I tllldr.torlt Ul t{,ta 1r
I rldrd qd. G.rr ul{t
l .YdnluFlt F! q{.lr
I rI!, trlra .a$.1. 1'. 3
I Fl.r .ls.h a, li*.'
IFt t!a$|.l,Elh,
IF rnll.liIttll 
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SNrtnl rutr. lor ronttttutl"''
l,l bo corcrrd tl nll tlo
,,tr (tirlrilttrtc'l rtn lhn
, ri",r"llr crpn".*,| in

rity tnqulr'"l l" eotrr
rh rt orrn' trr trrirrtl"tt
,,1 tlrl rrrrl rrt. Onn

lr.rl, or innri'rfinnloly

hrll,rr hrg rhlrr

I,l'i,<!l or ill ll'r licl'

rln l,rrltrY rnd r';tt11>

:nt .l.r 1l\?, lrr rr
,;r d ll'r. d.tl,'n lltit

r F rl...rlFrF ni r nrrd.

"r, tl. FF lrid't, lho
.lr<'l,

.a rrr{r.o r{ tln dtrr r
lrtll rlrrn ln thn trlft

,, da tl' .lF, ll nrd

,, r..ll ,rr!.{ !1, rtr

l 'llrrl u t'tlttr ll,
,i. ll tl, ttlr r. drrr ln
ir lt, llcr ,,t ll, .1.I.
, a,ra ll, .trnttixltl{
' odllnri gl "llhrlnrurn"
!r? l''tli r'Il l' r*''
duiia ll, nxi U alr
.t gr &llt{ rl"'w'
rrrnl oi rlrt hl tvl'r

I

l. nittltllnlil..nn l.lr'.onitni:hl n'tt'f,tr tt th''ltrli otr $hlch ili" rrt l"a!l *lll rrl'rtnl

"l,ii,''.i "- '"'," "-'t 
\th"n rrr' rrrahnryr' rr nr'r L Non'l'rNt

'i'ilil;itr,r:rilllt:*rli:;';',ml* llmrxiiffll"i3fi iig;:i;:s mrl:
r,r.r. nrl$;.n lmrn,l ln,.m rrotr't'l'{tlhi ltrrt l!

1fii. rl...rtnl.r ld lhr trnrll nn.tr. 
h.r torrtr ttr,thhhrrt monthr rhill t..nri.d ot|t to

r, &r.n,i.t$r t-r nrrrir rlrrl' iFl 'l'l'th ln rn'N ' r"""]i*i, *i,"*it" nfr, ,rt,tn.nn! nr l! t, rn-
rt liial rlrF..llnln.irl llf rr,"cnt ln lh"n
I,i"ill;';;,;;J;,;;" ",',it'r' ror, rirn rt'c qrrnrtrl 

'rr'rr 
rx' tnrrr'rr ont to t*"ranrnc'nt nstrnx'

xri'nnl.'l 11.0.llt.o.olr,n*,1. 'utv""'r''"""ti''ilittq't*rtr"ttt"tltrtttolFcrnlr 
rdln

iiir* i'r,'rn*"r ns,^. n,rd rt lr..! t$o 'l"clmil lliFr'
(xtNVltrtrN'r IrQtl IY Al 'lll{'t''''

I r...n,t.t^ol .q,rit. mt'.lllnrnh lnlnfil l'lch!"
I rsrrrl.ni't rrril.,qr ('ol'r'il' lltltFr'r lmn'r'
I Rtrr'l.lfrt Fr'r.1. & Aritonn nrlmr'r ln'h"
t ttrtr'l.l.dl r.lil.t. l.ri l'nlt"'l 8tnt" ltrlx t: r't rln 'li 'rlnil' l'r't fitlon' F mlntrl'i dru'lr

6m.ri, full.lli l,rr om 'ti]."'ilj.i,i.r,-r ."i.i.;,ri rrrtttrh hnFr!rl rnrr'n' h'r xttrrl'
; ;;:',i.i:;;i i;;;;'" I.". " rr. I ;'rrrin n'rr" t'r,1r nrt 

'rN 
rr: tir'rir rriort'r dFn'

i :;;';:i.i:;;;i i,;; ;;,. ;,'"'.'r'tir' 0,nr: 'r r ''rr 
r' ,rr'i arrr"rr irr 'r!!r'r'r 

rnh' trr'
I rs nl.l'ts'l Elx.l' ilnnrt I r'llnlFh trrl''tlr'
I -G nl ltk'l l.lll r ln I'rl r[r'l' l'lxlhnrtrf'kt'
ilI:l:iJll:l.'*i;';.;i,.,.i,i"r t" r'nr'^t ir"'- rirk'"' p r ..nrr'
i-iliii.,",i" i'iii.i. r..r'.'.'r'tir ?t rlrr r''ln ntrn'r'r h,rFr'
ii" i'"iiiii'i. i,,*r. r,"t,r. r'; nrF 'rir irrr'rr "'F'r'rr'i,-rr,r,,r.,r" mlmr'rlrxl+rnliBl 2'mrohtl ldl
ili'::i:;;;;;,;i;;;';;;;i;,..i,,.i tr'r lun"'t ttt""' r'rr nr F ' 

r'"rn'r'
i.i i .,i.'...i. i ,i,"r. r*t'.. di .l lr' ("lrrnn'l' nrl'Fr'r lri rn-

ii" ii'i',.",i,' '",,.r. 
r*'t"- n'r nr. '1,, ar"'l " 

rnFr'nr '
i,l i;,,,,^i .'.,-,'rr*. rir nrrn'rt, np.l ,fi r$nd''mr'
il i';;;i ;i;;".;;ii,,". iFr n,hnr' h. ,* 'r'r nrr"rn''r ..'r''r''r'
iii,l" r;iti^i r,li". r.ir,'r'. rr d" Fpl r'lt'l"rt!l"t'
iitrrt" t'rru"l rt.t. r.rl'n' rl'|rl l'r? "l'+tl'
lirn,rrrrFrlr. n{ Fl'r.l t1 }t.tr'&!l'
LFJ.,{ nrx.l. rD,ril.lllm'.
i i*" ,r,.* i r t,,,.r. *rl' Ft'l.l"'Dr',rtnru' 

'dl'i inrr *, i or, I -r,r.r, rntL Flr'l' t4?$ r$"|'l''t lli 
'r''nI lni ,t{rl, t.lt nnllnl,r,'l'

| ,-l .{ .1. e,!t tll'l,t'
l r.r'l *t{.l.e lanr{",
r rtl' r{.l.lrtX$ llld!'!'n,
iiil,.i*i. i,r,n r.nt', -r .l' l.rr r'tr qt'l'dr't! rT 't"'
| .l{.F I.,q n'El'a'rr qLtt *tt''
I ii -x.t.a,atal l|,r'1.F.
i -i "i..i ir,r".r*. n'{t -$'|"'ri l.|t'r 'l t'nl''
I rF,tq.l. tr i.l }l{ri, Fx)'
| .es.lt rill,.rq.lr tt E.{.lt',
| {{.. ll.rlr.!{ 'Il'rr'Flllt.i'!'rr
I dlrl, l'.t ,.t.lt !/r l,!xr'rt lrpl.{'
i*i-iJ ',i*t, t'o r.lr.q 'tr'r"'!r r"'l'l,{l.r lr.l J t.lra ${di.nl',lF }"'
t fli't 
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I rfrr arx|ra rlx.lt l.lta at ai$
i Bi; Exr$ t, rlt*.G l'l,l'Iltil}
i **r^i,r.r, r,r*r l+ l.r,t'xhll'
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{T9 rN 1qo5t PABT lrl'10 srnEAlt l[E .suREYE:

I lqr,! m.r.t.qtrrlt loi'n { 'o leti tqu'tt l ltn !qu'6 trdt'

i f'I:*:t.f i:'-Tfi :utb tet:'qs'r' t's cuhrc 
"'rti

I llt r.qu.l.l.ofrn qttlrte
I amm c.lul. l5.dl srtlna
I lllo*rnm cq !l'2:orc lhun'lr
t r.nmuuco l.1,10r.0 lotrndr'
ii*tt t...na.qu't' t'or; lltom'rct' Fr hor''
I lmt Fr l@ml.qMlr 0'c{ mlL Ft hdrr' 

-

i.,,i,ii -J' r..;"*"*!t,l! o.liiri Nnd''ooLrir, 
r ron Fr !qo.r. roori .qorr.l tuoanm F

t ntmotPh.m.q ntr l3t!''tndi Fr rqtrnr lmr

'"li*.l'ilii." 
",,^",, -rltirt !E rG rdt Fr'o.ond 'rrv ".nd

i i.i***".ni,',r. io t;'t'Po nrti I"r snl'
ii,"*i'"*.i.i'." "' "'*rnn!m't'n 

F' Ford'
r h.rrmN r..l nl.illi rxttr'
i iiii*i.*" ",i'.t' t ^"hiuo't 

r*rrhss r t.t'
rl hor1rex ' 

rq{iritdrt l]lllll:"'. )( 
"u " 

*.-r-rr ho*pon' on r.t r Bh€r, rirr'rn,
T otlorlil. t.t.r lbrrr qrrlcrr}: -_--_--il

t)rr.r6tr!ol (h. thdhllctrl pomr. 
.lr.: cuutc,((t Fr tnuts.quit.0.r0|2stt'Iri l-l(n8tt

ritrl.r romrntn iotohl tltra 'll*hrt8! o$r*
,'il;',;Ii#ili;i;;i 'i 

rLr''" nuir'g o""'t'' m'n'trrcru.m ' rrnrc o( 
'rrrr 

r'r'r'
fo.h sct nrllIi ro lnchcion mnD:

sctrl' t l?!do' I mllc_r{ fir{i3 lD'h'
rh'lo I lgfi' I mtlE{ tol! lruh'
8c!16 l:ftr..!' I mll@r'olfi lmn"'
&trl' l:{i@i I nlltrl 'fir{n lmhci'

r.i!:I.t) :lt!:rl tOt,.l (tl' it t:Ailt tll n-(l !''t'n EAlt f !,oI1"

ThnmcL|ro<lrtl,l(lirrcollnctingtl|(!lcdltrt'tllilprtpnringthcmlorplrblicationarc

'r# r"'i"'"i r', ri","*.rrppl.t l;apen lio 0{ (ltl rtminl'l'ic }t'nurl' U' s Grol'S'' GJ)

I;,i i;. ;;;il';;; "r 
sinanr lrc'r"rtrnn'"nrri' In o'dcr thit rh''. rr. u"' thir 

'"porl
;:i;ilii il;;;;'";q*i"'"4 *rtr' tho rrin'"I mntho'r" omprorcd' th6 rorrowing bricl

dccriprion ir 6itu.
srmnmx rrriv lx, divirlcrl, tiLh t{tp"ct to thoi' Pl'yiictl conditioru' into thrr'o clrrac*-

,'iiii*'"";;;;;;;"il",r.i iiiii.* *t,r, u,i. *r'i"t' ct'"nso onrv during 
'rtrcma 

ro'
::ii:iI.:,I: ';r;li:; "iir'lli.J"".rJ 

r,rr,r* rrrlr' In o'tiniating thc dairv flot ryociel

;l"iil:il';,l].]"*.;;r". """r' "i*". 
' tm a"r on whi(h thc oilimrt'cr an baecd rnd

tfJr*tf ,*f, "f *ff,*ii'rB tlorn rrc, horcvct, ln goncnl th ramo'
'"fi,". 

^. *"" 
i'"t fnir nrcthortn ol dcrormlnirrg thc flor T l opn'c'hinnol ttrortnt{l)

t,--"."*rtt""," .f  "!o 
nn crd.cction 'nrl 

tlo uro ol rirczy'r rnrl Kuttcr'r lormulrel

A,il;;;;;;;i;;;i;;'tiir,r'i"-u..,onr"r trro tcrrritv or tho currcnr rhd orrrrc rm'
5"il il;;;;. 'lri"','i r'*r a'-"" lor rnv eaeo rleponJn on the locrl phlticrl co'"

ir,i,l*lr. A.**" ,,r "".,ii"v 
rl-lro'1, tlro l'rn'l' rv'rilT hlo, rnd tlro lonsth ol tinlc thrt 

'ho
i+oftl h ln lF ronlirrn.d,' *i"- -rt,;.-f f udt lnftrrnrntlon lru Incn collcctod rslnrlYo t{l th' r,o'lllclcntr to h ultd

h,lil;'"rt n,n,r"li, t:./;-; Tt'h h.r I'cch ullll'od Iy Xut'trr' lnth ln rlovcloplng hL

;iil;; il;;;;;i i;',irr.nnlnlng tlrc vrhr'" ol thn cncllirlcnr n' rlrich rpJnrn tlcoln'

ii.'"-,ii.,,r,i"ii",i l,t iti" rl,,po"u'ott''t " t'r gt'tr.rrl only ro slrlv rpprurlnr'to' oiinS

r''if" airir,",riy r,,i,r"irrirs nJunto rhtI rnd thiuncc*rlniv ol tlrrrtT !:," t:-* d
i, iili*,r'. r,ti,rur.. Ifu trrr* conrrnon uro o! thh malhrxl h ln orllmrtlng tho llood dtr
.i,.t- .i ..r... 

"lt"n 
!h! orlt rl^t. .v'llrl'l' 
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tho cnx nctlon' th rlopo' rr rhorn

t,r,,i.*, rl,'r,q rl',.I,"nk, rnd rinorlc'lgo ol tlo lcnlnl rondltlor''"i:;i;;;;i-iil;; iuiL .. i".ll.t'io 
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tlo mn'llrl"ru ro rrtclr thrt rlrrrr'trn.tcd

r.ir.."'i" ,t*r.i, ,llc,o oltor tho lFit l'f,lllthr lor dotonnlnhrg l'lor' ll doru rre rrrlt'

.l,ir .fr,,"roA .n,l *,-rnrlnl, tllr.1r tnry h ulllh"d tor ol'lrhrlng tnllrl'16 lellm't" o' llor'

ii;;i;iil ;';;; t,, Ii.rrris'*l rn'ulr" rtrrv ln rlltllc'l lrrtrr t*rr cl xr-(l) thrr
.i.,i"ii,, il'" pr's.r*r'"l,rn"rorl'iL' ol tl'n 
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Thc nlvsi.al t?.luirrnentt in' ir lollofl!: (d) S'rmcicn! h'ight ol ditn"o th't b"L-

..",.. *i:t nur in:crrcrc with r"" r'rr "*' 
rt'liil-"i*ncc o? liakr ol rpprccial'lc nrgn't-

Iff: ;;'il;;i;;r lr'utrnanr! *r'i"h;;n;" thc 
'ro* 

olcr thc dam rt hish'rtrsee'

idi:.);i;;,;i;;i,,rc.kcp!r'"€'r.'il**.":j.,i:.::*,".1ffi.I",:i.?
cr(r'L! of a ttpo tor shi(h llrc tocm'iont! to

I.nj""",r"i "^ n"""n (:rs \$arcr-Supplv PiPcr No''ls): (' cith'r.no llr'.h'borrd! or

ii"",iJ""i"". r" *arct,g lcrkaga tt,rough rhcm and in rcconlins their c,ndit'ron.

"il;ffi;;il"ilr r-* .. li"""i.. .i "..,",'ti-,,gr, 
.. .-und rt'o drm. .cencrrlly,

h#l;. ;'i,'" i. il;il io. p"p*'o ot po*' nr na'isition' rnd Pert.or 'll ol thc 'rt€r
ffi ilffi "il;;;ii;",;h"'.,''l''";;*",h:*:l;:llii,::1'trXi:
il"::T.*ril":*Hi'ffi i:,*r":t,li}*[lf#lll*l::is*,t#:,,1
cith€r lrJ i t{cir, ! currcnl mctcr, or i trmf

n*e. ot $Iit'lt lrnro lr(ln mlrd " motorl

tho snlo oncningx, lho lteatl{ undor slrirh

"1i:T:i;;Hl;I't phvrical conrritionr anrr u*! or trrc *rtG' ihourd bo luch th't thG

.sti'ntrlot of now will nol i"*'f*' f'" ' 
*iti""f "rrc! "l 

con'idoml'la dudtion' thG u" ol 
'

iil].H";;;";",i4*,i, 'r r"* 'r*' 
il"'i'J' rt"*"*"" *t'"n ru oth"r conditio !

rrc good, the coon{rnri'* "f 
tU" or*"t tt tf"t"tni ol rltn pltnt i" 'till 

crrcnrial il rdirblc

r.lulti 6rs to lr ol'l^irrcd'

.d rtrtrm+{l)
rttcr't lormul..;
rrndolthor r
-d phyr'rcd con'
. ol tiln. ti.t tho

i.krt to b. u*d
in dcvcloplng lrL
rpFt'. tlrtrln.
)rctliratr, or-in8
. ,6 ,r lo b. urd
ina 0t ltood dL
n rlopr, o drott

hd iuqcr!.tod
ll drrr rn erlt-
r.*lmrtrr ol llor.
,1.-r-(l) tl'.-
'tba 

to th. dlr.F

ri ll'li El.nttt

t.lo. L-C.lrl. .litlon .horlnt t'ctlon ol dvcr' tri' 8iF'
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,,,:.%rff""[il] :i'"J:I,i.ff :Ii ii: r,ffi [j#'ff:"t+li:!i :[$:*
ilT"'ir*i'l,"rr'" "J rorinulr "n'l 

ui tompli""tirrnr in tho dlrnnlon.an(l ui' ol th! r't6r'
*rr,6-'.,,,.rLr.-rr,o,rnrcmrnrrron 

o( rha.r,,nhr',u;,1,:,Iil,l;1.-{.llilll":"",1#1"T,:
ri,,n ol r;tra'n nt n xirerr lhnr' h lcrnrd i
;'*ll;l;;i'r;;;'il;-tho nron vol'*ltv rnrl thi ar"r o( rl! cro i."tlon Thc' m'rn

vot,rltv L r, hrnctinn ol r,rr{."0 
"tnpo, 

*"rtoi 1r,riiorr,r, |..ugl,no- ut b.d, rml tho chrnnrl

"onrlitk,nr 
rt, rlxrto, rr,,l l"l"nv rho lnginilti"i tf'o t*t aop'ndn on th6 contour ol

rhn lrrl rnrt rlrr. llrrrrurrl ,r," ul fho nrrtn"o, ' Tt,o i*u prnt"lp.l *"yi ol mri^rrin8 t1'" v'l*'

't:.1l,#,il il"'illtil:iti i]lilll':".'il;i:,flr*ll ililfi ,lLtiffi li:l*h
clrrrp hy v.'lrrlty tnrn'-unrnrrlru ln ojl-ot. 

nr.",t".tt, rh. i.mo rhl,rhcr th. rck,"lt, lr
Eurrry l]|l'lt a-r'tlthl ft{lullfnlchu r

rlctcn,rln,'rl l,y lnatrr o. llmk' T'"v;iJ;;;i ; irr u pm'lhlo nhoro tho chmncl L

.rrrllht lrtth rlxn'l| .llrl lx'lor ttro lrgrng ncilonl'rhcr tltorc rf! no.cd' cur'fnb' l''cl'

rrrci. or lplh: whrm tlr h'{l I tho irr"Jm- L nr''n^t'ly lr"o lrom hrga proJcctlonr ol r

F.rn.rrr! chrrrctlri enrl rlrarc rhc r"nrr..i,[it *,rirl,J.ct.to ovorlhr onlr-r1 fliEd

ilI-il,.o"r;,1;;ilr't'o '' t"''uu'""ii"'i' ii'n "tt*t' 
nt rat'utrrv 'tFrhu 

rnrl drm'

l" iit , .nlir"r"i,r,,",ctl"n' lhrt tlro 8ig[ h(l5ht rlrrll h rn lndcr ol !l$ dLcb'r8''

:)-*-1-

1
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l
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**r**min-ulu,,",*m#Nx
#i:qf***i.;j*;1i,1,,",i"i1;Hfffi 

;l*"*""i'f"T*-'t':':*

[$$**+*$s*n+$*r*xt;r'm
liotrs Arc gqxl' ss in 'rnals - -.rion is mrd60t tho tims laion Ly the llost t' P!!s

In mcr".r:rins rclo'itv bv ! llort'observruon^B rulw.l1.'il"-1" i- "."i ai*,r'"r'. mctsune-

"'::r:t-:;;,;l;;i*i;dntrotchotriverrroms0to20orcctrons 
l:"*h.u*l1y-::

n!.nt i larqo mrml*r ot tclocity **-'i"'fr'" "* t'ao it diflerent 1oints'atrom the

:lllT";f;;'li"* "t*'"'ti'*'r'",,0"'n*"i;ii;inn: :*"t*il f::il::*
*:rrl;n'I.11,"i'I'"rTiil":H}lr-idrIH:1}]I$lil',*l:];t;,*ill
l:$,n"ff Tr"I'LHlil::l; ;lL;
tho $i,-ltl'. Thc tcngth ot tlrn run dirrdc

Tlto nrctr t,$d in Jlor! mcEurtmcnts l3

"*li"UTJiHfil'lnili:ff'.,""*'. 
"se 

am a whccr or rcmo tvpo' so constructair

tlrat tl'c imnA.i of lloNing *** ""*t " 
t *t:"f"c' nnd o tl""i"o lor t"co'dingor indicating

t!!o nrrnrlrr ol rcvoluti"*' ft" *l^tio"it**"ii* '"to"ity 
of tt'" -o'ing srtcr snd tho

hloh'tion! of tho whnrl i" 'l"r"''inca 
ror-in"i mater' Thir-taring ir dono Uy dmwins tho

mctcr thn rrsh iLill $ntct o" *i'"" u-i"""1"i ainit"nt "E*a"' "na "ting 
tho numl*r ol

mvolutions for catl run' From '"* 
"i"t" i *ti"g tabie ir prcpand' which 8is" tho

""i*i," t"t *-"a ft, 
"ny 

nrrml'or ol mYolutiont'
"iT^:'" ffi;il;,i ,i'""* r'"* r""" "o**trd Ttev mav' howovor''Lrc claod la

i;;:il;ii;":iil in *r'i"t tr'o *i'Ji" i"ai up or a oerioa or.cupe' ar rho rtics' and

tLocc lrnting a icrcw-prcp"n* *r'*t' -'ii" if""kall Eich rnctar har bccn 
'dctclopcd 

lor

i,,,fiii"r 
''1." 

".";i cindition' In ir'" 
""'o 'r 

trto rmrll Prio mctar' *lich hre bccr

iilit lil'Iillilr-tnn"irclv ,"od hv tho Unir('d stit4! ccolosical Surrcv' 
'n 

itt4mpt

Lm lrcn nrnrlc lo gt't nn irutnrmnnl' $f'Lft *ttd f" 
'*U 

u"acr Pm(tictrlly all ctntlitionr'

''t,l;;;;;:,:;";;:;",*","v r* '""i"i'm 
I r'rirrsc' c.rr'ro' r,o"t' or bv wading; ond

r#;;i"ffi;;;i; "i'*rn"a 
r,'' *""'4""* witrr *r"riuro I'ig r ihowi n tvpicrr cebl6

xtdiotl."'ilr*li,,o ,rt" ,"*urcmcnt nn lrbltrry numhr ol pointe am hid oll. on r lino pcrpcn-

u'j,ii.'," iil ii,'*,i,r ,t,n "t*^'' n'"i'iiit' 
"t 

wltlch tlo tcl'xitv and doprh iro ol,"en'cd

;;'i.;;'; il;;';1''int" rn'l aro u'"uollv firad !L rcsul'r lntarvrl''rirling lmm 2 to

; r"r";ilr1it,'; * ii'i *izo ontl condiLi"n i'l tIE ltrcim Pcrpcndiculan droppcd rrom

il" ."l*,Jir. 
"'ir" 

alvirlo thc gaging rclion lnto rtrip For cach.rtdp or prir ol arripr

ii; il;";;i:;i;;;;.,."a aii"r"'^'i ato dctorminci indcpondontrv' !o thBt' cnndition'

crlitlng ln oho Prrt ol dto 
"t*"rn 

m"y J bo oxl'ndcd to P;!ta whcro thoy do nol ipply'
--ri,r"l 

"i""*"'rr 
,"trrode ol moa rring voloclr.y wirh curtrn! Dotor. rrt ln gonoral uro-

rnultlntc-Brhrl,, .ln8lc-point, ini lnlogr^lton'"'hll,i'*'',irai.i tultinlo-polot 
-mcrhodr 

ln 8lnorrl un im lh' rortlcrl voloclt' ctrwo'

o.r .ii o.u i"p,l,:' ."4 op, lnitoo, rud mld'doprh'

Itr thG rcrticrl s€locitY cu

rcrtidl .t reg hr iot'rr s

rs atrncisas and thcir dePth

Doint!. th6 vertidl ielocit,
iudo aod cbanges in teloci

r.lcitv itr the "erticrl 
Le

cutve inrl its axis bY tho dr

pleto Bealur"trt€trt bY rhir

for purpo6€6 ol comPsrrsoo

In tho sccond mult'iPlc-P

deplh lDd tha desn ol thr

that vertical. On tho Lls

f,ith horizonttl dit, tho

(clo€elr) tho n'e6n telotit,
ditioD! .how thtrt this rtc'

lor ooen-*ater conditions
rnd Loraorer the indicoti

In tho third rDuliipl€-F

ludico aDd at 0 5 foot rb
bv 6 tho sum o[ the toP se

liir method maY be mot

Tho ringlc'Poiot mctho

mean velocitY or at ao art

ha! be€n detcrmined,
Ert€nlirs crPcrim€[ts

gencrrllY occur€ rt lrom

mean velocitY is considen

ol thc mcasulemonts' I
manv gtreams and under

tho velocitY obtaiocd ot'

Io thc other PriociPal
toot b€lo{, or low onoue

Ttis is kno*o lg the ut
th6 suhcurf6co to tho Er
velocity, rnd chaoosl c

metbod 'r rPecieltY ada

tho motcl cro not ho k(
Thc veriic.l-int(Brnti

lrom th6 turflco to the

Isiolution3 rnd tho tiro
vclocitY rt oach Point r

tno[t! under ico tnd Lq

Tho rrc., ihich i! th
r rttoam, dcPcnda on tl

onl cotrtour ol tho bo{

rt! ulurllY ttkon it o!
by uaing Lho moter ard
n.nt h.d! !t"iDd$d cro

to ch.ck tho rouDdingr

chrngo rhich meY he

rl.o ol Yiluo in obtrii
lcauaato sundinst 'rtn comPuting the I

rerloul Polub ol oor

I

I
i

I

[ ,',

t^

l

l"
t' ',

)



i€rrt," i;
rch[tioD!

rhoro th.
i Po6itiotr
iil,ioD! lI!
rct of th6

.r corked
$tisfr.tory
outr, good

"d 
rclocity

.r'c directly
ruel ondi-

lo.t to Parls

lotemlincd.

'o 
distances

r. through
' mcin tim6
I it! rri! I,Jl
,locity.
e ol tho nrn

l* clred h
ro Pricr, rod
i:vclopcd for
ich hrr bcco
, rn rtt rnPt
I G,ndiliou.
weding; rnd
typicd crbh

. lim prpcn-
ita oharrcd
lo3 rlom 2 a.
lmpfr<l lrom

FL ol .itlF
tr! conditloB
lo 

'lol 
.l'plr.

.;annrl ua-
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In thc rcrtical relocity currc mclhut "'ti6 ot telocit, d'ttrrtri!'l'iol'! r: *:t li]l.h
;;;;;i"' l.;'rls, ururllv troor 0 5 to I root rFrt' !v PtottiDsllT-"'Tl1:

". 
.i,*i*". .ia *,"i. a"Pth. .! oJin.b', rnd drrrinS r rmooth curvo rmonS tb6 n6urirrrg

--i.r"_ 
rt 

" 
,"rti"rt ,clo"ity currc 

.|! devctoIrcrl. Ttr[ curve ato*r gnphicrlly tho torgn-F

iudo 
"n,l "hnngo 

in 
"cl"ciry 

lrom th6 lurlico to tho bottom or th' stneitn lhG tnotn

."i*lt"-r. ii"'*"r-r is tiren obtaincrl b, dieidiog thc rnr hunrtcd }v thi! rriritv
cr,r'o ind it eri"tryttodcPth. On 

'ccounL 
ot th6 l€n8th ol tim' rcqtrircd tom'kc i 

'om-
il;;;;*;"",i)' thi! mothod. it! ulo i! limit€d to th' dct€rminntion o[ c!cui'i'nt'

io. pu.p*. ot 
"o.po;ion 

lod to E.lrur'loetrt! uodcr ic'''-liiri" *"*a t,itirle-Point mothod (h6 motcr ir hcld ruccc*ivctv rt 02 rd o'Eof th'

d;il;;;;;""" "i 
,h'o rclociticr rt' thoco two Point! i' tiken " tll. Dle'n tclocitv lor

il:;';;ili. ;ft;;;;.fii.o tr'* rho rcaicir terochvcrrm ir.a.common pa*borr

sirh horito.tal nris, tho mcan olthc rclocitict tt 022 ind 0?0 ot t|'l dcpth $rrl grv'

i.r"*i"i ii" .*, .o*iry in iho rorticrt. trcrud obocrfarions undor r wido nngo o[ con-

)r],["'i#'iL"i',i,r" "*.id rrultiplc-point mcthod siYcr tho mG!6 Yelocitv. r'ry clo'Glt

r...*.-*"". *"ai,i"^s whcm tho dcpih ir ovcr 5 lcer and tha bcd comparrtif€ly tmooth,

;il;;;;; il i;;'""ionr ero thar. it rill hold nenrlv * rell ror icocotcred rivcrs'.";;;;;;;1,.1;;i 
i;i;poiht mcthod thc 

",ct'r 
L hcld;i mid-dcr'!h' r! 0 5 root bclox thc

.,ri"* ."i "i 
o.s r.it "t"r6 

rlo hottom, roil rh6 moan vclncity ir dotcrmined by dividing

i" u it 
" "". "i f" ", "clocil,v, 

lour timc! tho midlcpth sclocitt' aod tho bottom Yolocity'

iir. -"*.i ."y t" i"odificd iv obcrling at 0 2, o 0' ind 0 E doPih'
''il;;;t;it;;od 

cons'ritr io holdi-ng rho mctcr cither 6t tho doPth.of th6 ihrs'd ol

.";;;fi;F; ". "rbitnly 
dcpth for rhich tho coefiiciont lorrcducins lomain rclocit'

ha! bccn dctorminnd." er"r"l* ""*tf*-t! I'v Yertiol volocity currm 'hor that tho tlrrctdol mein.tclocily

;;i;';",.: ;;i;0:5 to o.? or tho tot'al dcpth' In rcoord Prmtico.rho th*id or

"."." -il*i,y i" 
"-.ia"red 

to lro nl, o o dcpth, tt *hich point tho mr'tcr i' hcld in i 
'niioritt

ol tho mor*rircmont's A lrrgo numbot ol vcrtical vclocilJt'curvo mcrrurf,montl iikcn on

-."r "i*"." anJ 
"ia"r 

vrtling cooditioor rhot thit thc 
'vsr'go 

coclliciont lor Educin8

iiro iclocity ohtnincd nt 0.0 icpih to noan vol"city i! Prsctiolly unity'
- j.ii".tr,"i p.i."ip"l ringlo-point mcthod tho octer ir hold nort tho aurhcl' uruelly I
r*iuf"", iifi* 

"rl*gh 
to ho out o( tho 6llcct ol iho f,ind or othar di'tutbing influcnct'e'

n,i"i"'Lno.o." r,f,o 
"riiur(aco 

mctbod. Thc coomcicnt for r.ducing tl$ vclo€ity trknn it
ii" ",,r."i.- a O. .can hrr bccn lound to bc 

'roro 
o t5 to o lB' doFnding on tho 

'hgo'
.il'^'. 

"",1 
;;;;;i ;irlirionr. Ito hishor lho 'trs6 

th' larSrr tho co'mchnt rhii
;il;';;''"it ;ilnt"i to, nood .0""-u'"'cntr, ot rhctr tho eolocitv I' D srcrt tt'i
lho mctcr crn not bo kclt .10 0 d'pth'"'iil;;h"l-i;6;tiii mort'od in"i't' ln 

'o'in8 
!h6 mator rt ! Jow' unilorm rpod

,-.ii"';;"*;;" lrcttom rnd beck rgria to tho rurhco' rnd-noring tl$ nun'l.' o?

.".Liirr" i"a,f'" ,iro takon in lho opcreri-on TtL mothod hnr thc rnnti8o thit tho

..i*-lrt'-"i 
"*ft -f"t, "l 

il'o rorricrl i" mo""urotl t*ica It ii woll i(lif'tcd lor moaiuto-

mnnrrinrlcr io ind s r chcck on thc poini rrctlo&'
""iir" 

".", .;i,rJ f" tf'o othcr lrctor Iniho rolocitT m'thod oI dototminlng tho rlirlrrrgn ol

r rtrtrm. dcrrnrtr on tho rtig! o( th. tivo!, thich b ol)torYod on t}'grg!' rnd on (lro icn'
:;i;ffi;i;i'" l",t.riri" **"nt': "t'i"t 

L dourminod bv ro{ndingr' T1'o mundinsr

.. rlr"ii"i"l"" * -"h mclar!ri18 polot 
'c 

tho tiroo ollho ditch'r8o Ercalurcmcot' oithor

i;;;;;i,;;;;;;l,io or l,vi lpo"l"l'undins lhrri or rod' Fo! 
'tmrm' 

xith Fcror'
n'ont bir rtanrlarrl cro,r nctiont rm uurlly t*cn durinB lut r't'r' Thcd.rlllonr mrfo

to chc<k rho rcundingrr wllch aro trlcn rt tho tim6 ol !h' moriummoott' 
'nd 

[r('m qrcm ln'
.i..^.1'i*rn.t f,i"o takcn Jrlto ln ah. bod ol tho ttr$rn crn bo dotoctld' Tloy ito

.ir" ii ,iiri li 
"i,r'r"rng 

tho .rc' ,or !B ln computrtlou ol hlSh''tto! no"umoont'' "
..flrnt muodlnFi rro ll.rd to obtrln rr |ti'h 't'4..'

ln omDutln! th. dirchrrro rn*,.to'itt lro-m thc ohccttod tcloclllct ond doPlh' rt

'.;iil;i;; i;;.i"li, li" 
'o"olog 

tn"tlon b diridod ht' olo,outrrv rtrip' re

.i I

"loclt, c!rr!,

|,, . t.

corl!tructed
,r indicating
.t4r .nd th.
(l6ving th6
o numhcr of
:h giver thr

| .j'
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:i,l::i:ft ;:."Jl,li:,I;l;.".'Hiliilifffii..,,,lt#iJH{#Iffi i;i
tho rrriorrr rrri6, rnd thc meln tclo'ilJ ri

totrl 'rcr' tcred rtream is <lillicrrlt' owing to divcnity rnrl
rhc ,rctcnnination or trr" ll}" :- *.':A:H.;i 

"'r*1. 
i".r .r a"ni." inrormntion in

r*,,;,:nrrxomtffi rt.uill,*l$,r+r:liijt
;;: ";;; ;,"* ;",. "n 

rpproximru crtirnato lll:ll*f;*I"l*:l5":#lT:
l'I"':',t:,[::ilffi H]"}l[":*';Hmriiir"'jffi ;:f; -::'*l'l;
lll-148.

OrrlcE :llETlIoLg ()ts COlrPtrlIn..(; tlttN'Ofr'

Thcro im r$o pdnciPol mctholli ol cirimitih8 ntn{'fi, dftx.ndiflg on i.hGlhcr or not th.

lrd ot thr itr.nn| ii Frmnnont'

i
I

COOPERA'

Tha cond.nttion o( the rrti
E ncnt chrrrncL: (l) Th6 di!

D€lr th6 gtging ltttion tcm'it
th. tt.um i!.t. givcn da8!,
bc ncglectod. (3) Thc dirh'

Tho plotting ol rtrultr ot

ordinrt !, rnd dilchirg!, roe

rhow tho di*hargr, mcan ve

devclopmcnt ol thcm cun'cr
m. ummcnt! to iorcr thc n
curvo *ith itr corrcePndicg I

.A.a thc dirhargc ir tho Pro<

in oithor lictor {ill Prcducr
thcrtfom conanrctcd in orde

th6 rtra cunc can bc de

limit. ol hiSh slter. lt i! t
unlers thc benkr ol ths gtrca

TtG lorm of thc m.!n-rel
ol th6 bed, .nd thc crols !c(

ID .ccod.nc! sith tho fth
lioa, coDvcr or conclvo to$
.tudv of tho condition! it
rill irko crn be' Prcdict'cd, l
thc limitr of rdutl Ele$ur
in lanting crmrr in dirchat

ftc dixhargc currc fu i
rtudied rnd rcighted in at

EaarulllBcnt. IlIc cur"o I

tltcutr bt mcrnt of curva!

conditioD! i! concevo lowd
In th. PrePatrtion ol tl

Srgr i! trkcn from tho cur
rnd djurtad rccording io

ThG d.trrEiDrtioD ol tl
prot tcl!. Itr .ra tLer! i

ltrelrrr ol thi! clrs, 6ti
rt tiont lllqucBt di*hlrt
th.tr routh .Plrori!|ttio
ch.nged only during f,ood

rnd Bti.ltctorY regult! (

-mr ol thcm .l. trkel
.hiltina b.d!, .uch a! tho

avorY t?o or thrt dlF
potrtlon modificd bY gag

tn lull io thc !{inctecnth
prgc 323, rnd in tho Er

.ppligtiou ol lt, h ils I

dorlY.

cool

.Eo

Iro. r-ll.rtnr, ir.,rnd rn..n'Y'lll('lt, crr rv.r tor 6outh forkol srrtomlrh RlYcr nc'r lnilo!' \!in!h'

For ilnliltlli on itro^mi $ith F.rn|'tnfDl, lx.(li ll'll firit.l.l} in (onln tinS ll|o rnn.{ I i.

,u" "",.ir*i]"" 
,r if," nring tri,to, *t,ith rl,owr thn dirharyo corrnrpondirB to-lny 

'tr80
:ffi;;;;;:' ri; ;riil tl,r" i, 

"ppti'a 
r., tlro 

',x 
ord or ,ta8r' to d.'t.'rhinr.th.' l'nount

lll'J1". ,i.-l*. ii" ""i"ii,or.,"'ir 
tl'o irrins tnl'lo dopondr on tho mcthod tr*'d in

"'?ll^ 
"i"ii." ". "",. 

or rlnm, rho lnnlr lor tho 
'"tlntg 

r"l'lo l" *'to tt"r'danl roir lormula'

n. i*m"i*" to ln ni{d ln lti apPlicitlon rlcpond on tho tJt'' of d'rtn 
^trd 

olho't toh'

il;;;;;; ;;; ;;,i. irin' tn*iiug ln tlo *rir rotmuln ttro mca*rnd lcngrh. ol c..n

Il,i'^*rt*f 
'"*ff"f 

"",, 
thc dirharg' ir comprrrd lor veriorn hcrdr rn<l 

'ho 
riting ttblo

c6nrtnrctcd."'fii'i"i.'"o"l*.y r"r tlr con'tnrctlon ol ' trtlng til'lc 
'or 

r r;'leity'"r'i lt'tlon tt!
tl,. rliulu ol ih6 di,|chstr. ml'ntun'mchli, rhich ln;l'rd6 thl! rcord ol rtagn ol tho rivot

:;l';il;;;i;;-";,oit, tl,o rnr ol tl'o ctm i'ction, thr' mcsn tclocit, ot thi curftnt'

:;i;i;;;";ri;;;i;;icr n'owin3. A tl'"mugh rno$lcd86 or tbo clrdilron."t 
'hd 

ln th'

vlcinlry ol tlro rtrtlon L rLo nccorary'

lloat ol th. mcilum
hrdrognphetr. Ackno

hrvc raiatrd locrl hYt

rncotd. ol tL. hriShl ol

I

I

i

I

t

t'
t
I
I

r

t

E"- ': -
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Th6constctionolther'tinst'l'LdcFnd'onrhclollo*inglar"rofflo*l:::Fnlf'
JH"i-il;'ii; ii" ai*i""g" 'rti"iitr cotstlnt 6 rons ." thc condiriont 'r 

ot

il;lil;;;;;.i;",o,n.in".""iiunr". g;"ffi ffi[H"*"[J":;']".;'::"JrI..tmim i. tr i silcn !rag6' il th' chan8o

i:"ilil;"."'(rid; J;"ii''s" l" e tu-n"r';" "i and incrcase gnd,allv sith thGdaE6'

'*$i,.$;$$$lTffi ;ftT*r'shT#tili[$
cu.ro $ilh il6 corm.rEnding mcan'rclo'il y 'n'I 'r'! curv'i'
'"ii i" il*il*. rj ** piduct ol t*o lacto'", tho an'r rnd tho mcrn rclocir''' rnv cbihsr

,"Tiil".lJi," ""lii,#,cc a corrcrponding chango in rho di*hargc. rlr.ir currc. r't
it'"^tn. -nl","r"a'in ordct to lt'udy csch ind'mndcnllv oI tho orncr'

.llrc arra cunc cen bo dcnnitcly actermiicJi-. """rmto "ounding" 
crtcndinB.io lh'

limit. ol hilh $iter. Il i" 
"r*"v" ""**" 

i'""rd thc horizontal eriroron n driiSht linG'

unlcrr rtrc i,anks ol tho rtrclm am otcrl,angin& 
chirnr on rtro rurfrcc etoF, thc ro,8hnci

Tho lorm of rho mcnn-rclaity crrn'e de1

"r 
it'l i.a.'"",1,r* "".* 

i$tio; ol rhc slrcarn Of rl'csc' lhc ilott' i! rho princiPil li'tor'

;l::"#il#;ii' ii;-*r",i," "r'*o a ii"' racton trro curto mav rn citht i d'''i*hl

lino. convar or eoncnro t"*"'d "iih* 
a"i6';;; conrl'innlioh ol tho rhft{" Fromr camlul

liIiJ:i;i"';";;ii;; "t onv s"ei"g *"ii'n rho rorm $hich rho vorticst tcrocitv "''""''jii i"il*i' 
'" 

,*r1"'"d;;;Jit ;":r' r." *;;"d i'irh 
'"rionir'ro 

c.'nlintvro 't's' b'rond

;# ill,;;i;;i;";rcmcntr' lt' PrinciPnl .$ i' in connccti('n 
-rith. 

tho r'.r cu.'o

ioi<rotinr "r-r' in di*hnBo trlcitutlmcnh rnd in condrucling tI' rn(lns r!Dra'

'"ffi;rli";';;;i" l?ii*a p;'";rv bv tt$ m"'urcmcnt' or di.:hrr8!' xhich 
'ro

",.iliiiffi;ttili 
j" 

"*"'l'i* *ir,r' ti' i*al conditionr cxirtins rt tho rim6 of ich

;;;;;;,. 'I'Lo 
"u,,0 

."v, ho"o*ur, l'ctt I'c lffrtcd l,ctwccn iod ba1ond tho t,tca"utt'

h.hl,l,vmcAn.olctlr'crofar"e^ndmcan'clocity.Ttrodirharglgunorrndctnormel

".iai,io"* 
i" 

"on""*o 
toward tho lori'ontil ari! lnd i! Boncmlly prnbolrc rn rorn'.

*iil;";il;;.;.r 
tho rating trl'lo tho dirha'go tor rach tonlh or hilt-tonrh on rb6

-- t. ii."'r-. ,t'" 
"urro. 

Tho dillercice tctwrin occe*ivo dirhargr! ltl thcn trk'n

IlliTL"i"i "."".ii"- io tio l"* tt'* tt*v *tratl cirhcr h; con'tlht or increuins' ..-ffi'ffiffi;i;;:iir"'a'irv ai*r'"i" 
"r 't*am! 

rith clrng"rhlo bcdr ir r dirEcult

Jiil:-i;;;;-;i;'" i, 
^ 
*ii' o' dri arairabrc' r condition which rrdom 'xi't' 

on

lll." 
"r 

ii'"'J.-, *il"t"" "i" i" "r"';""a 
by ir! uic ln rho cn" or vclocitv-'rcr

.t!tion! tmqucnt diaclrargo nreurrrrtmcntr must l'o mntlo if tl' o!limitc' rrc to l'o oth'r

ii* t'*r' lln."ilr"io-nr' l,.or rtatione with bcdi $lri(h llrift ilowly or iro miteritlly

"i"'*il,lilir., 
n-.t', Etins tal'lcr cnn l'o Prrparrd hr pcriodr Letwe':Il':1""""

il";il;;i.." r.iulr" ot,rnln"'i *ith a limited numl'nr ol mcn.trnrm'nti' Pmridcd thrt

:H"Ii,il;';.r.Joi *.,on 
"tto' 

116 ch'nso o..cu" For 
'tmnmi 

with continuallv

:i'ii;#fi::';";i;";,i. i:oi'"d"'a rrio ol!n'lo' rlirharse mcuurcmcnt'r afiould.bc madc

;H't-;; il;;;;" 
""a-il'" 

a;*r'"'g r"r inicncning drvr obtaincd cithcr bt int'F

li.ir." i"il'n"iii i"si l,o;gt,t o' t'v I'il"-o' stout'r mcthod' *hich har bccn dccribcd

Ilrfl ;;i;; N-:l;#ti Ann-ual Roprr ol thc unitcd stit'! ocotosicrl surv'v' Pirt lv'
mm 3jI3. and ln tho Dnglncoring Xo*" ol 

'tp'it 
2l' l{XX Tth rncthod' orr gnphical

ilff',ff;Jid;,iil;il '*i r" c"tr""i"g n"" 't 't'rionr 
$hcto tho bod 'hilt! 

but

rlowlY.

' cooPtill.tTlolt ANtt A(,lK NOIV&ICDO IrlE!(rA'

llo.t ol tlrc lncilumm.nt! pro*ntorl ln thl' Pipot h'vo l$on ol'tiinod throrrgb locrl

r'yl'[g.nr"ti. 
"'i"1"";fficnt ir citon'lod L'othot portnr rnd coq'orrtiom *ho

hrvo rrirtcd tmrl ltJdrs8rnPh.rr ot r't"o "*ltottod 
ln-rny *ay''cithcr by lumi[ing

^""4. 
Jiti f'rfgf,t Jt wrior or hy ruirting in ttin'porl'tion'

ror m.?lndct, $t.b

',utin8 tho ntn-olT ii
,onding to lnY ttig6
,lrrmina tha rmouni
tiro mcthod rrrd in

nndrnl *oir lonnuh'
.hm rnd oth.r coh'
.Jrd lcngrh ol crit
ind tho tlting trl,l.

'.lttrtfr i.tlon .r!
ol itigtt ol tl. tlvot
,lcltt ol tl)i cl,rrcnt,
rditiou rt rnd ln rhc

/.

L-
r"

)

rl cpantrlY for
,'rmr ol thoeo lot
,lirl'lqo bY th6

: to diErsitY ind
te inlormation in
,l i! to mlko trc'
rl tcl<rclty'cun'c
ircight to th6 'rrF

ndo by cotl.tnrct_

rc. Srch dat! t-r

.:r No. l l8' PeSoa

\

.s

'a.':.

I



16 srREl.u [DrsuR]:trENTa rN t8o5, p^RT xtr.

Tlrc lollo$trg lisl, rming[d rlphalrcricntty t,y States, gives th. nrrne! of rlo h)dro.
graplrcr rnrl orhrn who trarc rssistcd in fumishing ud ptcparing tle dnt. contain€d
in l,Lis n.F'd:

Cr,7./orrn.-Thc hr.droahrrtrc rork tn Sus^ ind oren. nEE dhtnrA.r tn.Ni4m c.Iro.nt. *e,rh,hr m dlretlo, ol J. ll. l,tpnlr.otit 4lcBl.ina crgtrer: lV. B. Ctapp, dr.artct hyd.ngmpneri
n'tlst.d I'I tl.J, Tdrror, J.8. Errnt' F, tr. s. D rr!fu$,.nrt J. Drnrh.m. Thc 

^! 
,tr-.oti;cdsL..olhl.d ttr Os(nt trrvcr \:st!.y .rc contarn.d h \\.!l.cr-StrpptI r,!pc, No. t7;, rhtch sntrtn! th6turrl[. ol nlt I[. tr!.rthar'thtc drrn d er.d ln thc SriLc ot Cilltotnts durlng !SOJ,T ho s.or* ln rho Trurte, C.ren, ond \'trtlrcr rtacrr dr(tnr8!! si, urde; the iltft. on ot [c.ryThtrrt.ll. tihtc.nAtner oa N.ridr, nlrrsl.rl l,y N.,{. ,Notr.

lidra.-'r[c sort tn rhtrt. !or on ot Idtrho rtlch ,t.r tn Lhc C,c.i Dr.h w.. undcr tho dtRtron ot{i.orao 1,, S$cn,t{n. drirnd cna!ner. r.rtst.d LI 1V. O. Swohd*r, hldroSBpher.
,\.rdtu.-1h[ luitro8h'phtc $,ort th t hti i( on htr. ttur clrrtcd on tn c;orrir of, rtrt th6 atri6lll IIurS Thtrrt(tl. st rc cnd!re., 0 F.tsrcrt hX W.]t. ttotr. /\ct.or!..tgm.nr tr Auc to rfrc io,rrncm

l1'.10c Conl1nnI nnd nrx. ro rh. 6trn l'.rtro, t,G r\na.to! tnd Btr[ ratie irafro8t C..p..]. ;, i-,,".
IortEt,.i! tI rtrh.rl.

- 
o i. ror. - D ht rt.t .nAtfler, Joh tr T. tvht{ltc r. ultitcrt hy \V blrr C. atr wlcr! E,t ssr{t, N. Smtth, tndlrin l,nnn.i. ,\cknonr.dao.nt trnd rhtrntr.rc d,,c rhc 6m8on ndri.^r 

""i 
Xr"rg.rr.n C.ipr"y,

:,1:.:h8on 
sho( l.ttrc ll rtrotrd, llrc s mntrr\i,Ic, triltN!y, !nd rhc ca,^r,r" s'",ir,"ri n,rr*"yLni!rtr n).,orIrrnrno llon It,rnrrhc(1.

ailol. - Drsr rtct.r8tmrr, (;.orac t,. S*c nd.rn. rutircrt hI $,. O. 8e.cndsn, h lit rosrspt. r. Act nost-c,lErn.nr' nm trtio rlno ro !h. on.gon shorL Lttrc Inltror,r. rm Ocnyor rn,r itro C.^'r,ri, n"n-*r, o",fll'. snn I'odro, l,or lDs.t.! ind slt! Lalc rrtr rond c.np"ny, ro. tn,u"poit,tr"i rii-ri-r,.iiL u,"T(lrrrrltlo l'orcr Conlnnx: tagnn I||r.r cinAl ofln{d.r; Jontin |lt!.r.n..t 
"-rp"rt-, s"it l"t ocnalnNri J. l o$xon B ur rh, r ?,, pitc r @nnntr.tonc r ,or J ord6r Vtlcr i rV rftrn,n Xnrght, 

",i;iihrA-.,t ol ri n ns plntrr .! Ur^h t,trr.ci .nd olhch $r,o Ln"n gr"nn .*t"rnn- i."_ ii,i" t" ii... ,rrrdtrll)' Intr t" ol rhc srdra tntr! .urlporrcd thc rorr ,rrongh:.n,1 l,,i"o ,lono mi;-;;;;;;;; .,r.hnllontrnrn of hlrlrogmphtc tnt. n on to . prot{ r d. tctopnra hr ot trrtAtr on tni.r.t!,

, GENERAL DESCRIPTION OF THE GREAT BASTN.
ln thr intrrior ol rln Nodl A,nori.nn (ontin.n!, $cir ol rho lio"k-v trtouhtninr. is !n

inrmonsr.. nrcr knonn ns rlo Gnrt Brsin, lhc ;rrcanrs ,,f 
"[i..f, a" ,d Ji*l]^.s" i, rtu

::,..::., l]: l*^ tu *, ono ainglo drairragc.r,arin, b,,t ronsisrs rnrt,or or 
" 
,"",i"i3i U""r,",sonr. ot \!hr(.tr trrr conn..(lcrl nnrl othcrs chscrl; tL6 oula! rim of nll, hoscvcr, is at such

nn cLNntion tirt lhc rgion ns i rh.lo hor rro surfrco ourlcr.

...1n 
or(lino.ttro (:nnr llnrifl ir nrrti,ty rrinngllnr. t! i! bordffc{t on rt,o $osr l,y th6r.rcrm ncrn(h, 

',n ltr. no(h t,].tl,c Cot,,mt itr plnronur, on rlo crut l,r tho no.kv lioun-r^'I* nn,t rh,, Cdlorn,lo t,tarcnu:, nn(l rhc s{utI.rn cxrrcrniry rrtcnrta ninrG.r to lh; C;tr otChlifomin. 
, 
Tiia jn(toq.rt nrcn ir approximnrctl srn hitr. to,rg fn rn *rf, i. *r,i. aOO

rr compnsr I trc $oxloflr thrt of trt nh, trlmolr n of Naridi, ind contiguour pnrrr ol Lioho,Orrgon, an(l (irlif'rrnin.

. 
Topogrnl[hrrll rrrii inr.ri.t- rrrninn*r, nrctr ii chnftcreriz..d r,y ilohlod, Dlrrow rnoun-

:ljl TlF"l rn'rnr,Itr horrrr unrr srnrrtr, $tich iro lepcr'rad by trmrd vn[c1,r varyinc con.
:l:"I.I 1", i",l'Ii,:.. rn rrr. lo''rhprn Fn4 rtro yr o).i nro tow, Death \hticv lxincLbv{,^ xiy.r, !ur, (! rn Irp no hthov llors htrv(' 

^ frnnrnl alc ra r ion ol from 4,OOti to.l,rfo tcct.rrrn inrcncnirrg t,ightrrrrrrx ofrr.n ri.c.atcrnt ,r;,;;;,ii;;i.;,i;#',,i"11,'"""1'},,",
tlro,lxrk.r.ol tLo lnrdoring rnnfici rurin clcvtrt.ionr ot tA,Otru lcr+ alnr:" ;;;;;. -"

upr,r r,mncrxB r,[ rhr irtr,'nronrrno riln).!.xr(Dd into trro intcrior nrnrr! ar nrrnowdrninnso $nyi ttrnr rm dry durinq moer "i rr," j.*i;'i,,t'ir," ,i.i,"* 'iiii,L..i,,rn
rn,,unrtriru on rtr(,rrnr nnrt w.nr, txrrrtcn 

"r 
rf," r,i"ii p",*.'iiro,,;i, .il';il;; ,".tlo hmnd rnn,yx, *trr.rn tt,o pnrnnnint 

"""^" r"i"i;;;;-t;: 
'-ii,;;;'Jffi'i;'t"",

Snlr, UtnI,6 rl S(.vi.,r lnkl.r iI th6.^xtr
rv,ri"., ir,I,,", ",,r'6*,#l;;il1i,".;;:iLTI.; ;ili*'[Hl"li"]I:,iil;"1i",::::l
::'_:,1_y,,!, 

l,nrc,. wtrir:tr di*.trnryon try ,rorrrnrr Ritcr t",. C*"i i,,ii r.1",',i,.,Lli"r*im inrrno ln chrmcktr, ni i.orHaou.n...t rIo roncontmtinn ol t.tti d"" r""r^-iii"n..llnr nko, in ttro Drorrrrirr ot rtro aarrnrn l,,^I:;,;,;;;;""il;;#;;"til#:".
lnqrr. lx, nn ot tmxtr u,nrcr ttrir (tmin, ,rrpcrrivr,J, to Cm,,r S,ri; ;;; f,rlra"fi'"1"**Slnllow, tornpor''ry trodicr ot *arcr accumutnto in romo ,i ii" u_" j'ir,"#"lli"l," 

"*

WASA

IeJ't duting th6 tct r!q!.,n, b
plainr callcd plaYa*

Geologically tho Cr.'t Bai

!tructu.o." llinY ol tho isc

rlo st,ep on om sido, cxPoii
iotming rith the dip ol th,
tho c!rth'. cnrtt f,lich havc

tho Crort B,.iin im Llsocirtr
trins and tho Siorra Novadn

tha Gtt't Bssin rm common

ind tho product! ol w€llhcri
b.otd int€rvcning eilloY!, wl

The climato ol tllo Grcrt I
irrigtrtion is ptocticod, tho n
th6 lhnu'l pr€cipitation i3
lrnds, capeislly on th€ Sicr

widcly, owing to tho lar8o e

of tho ttgioo th6 hert of th
.rlblo. EY.pornLion is cnor

City it imount! to tborrt 60

it i! rnuch gterto!, rmouDtil
lll rrid climsta, lro$evc

timo (crrly Qutt mirY) th
lrtc6, tho old slom lin.3 ol
iccumulsttd in tho Crtri )

airlyoxploBn. IrkoBon.
tlmntnt! heing r€Prclontca

covertd rn immcnro arca in

Thc cbicl riven of tho (
xestem bord€E ind rccaivr

6ircsm d'lrchirg6 i! characl

lumrser, rltar shich tho fl

.Aftcr lctvin8 tho mountain,

6llcd vallcye ovaPotatior t

c.sso to IIor,
Fof cotrvcnionco of trEe,

lour aterr, viz, lYasatch
Disin dr!ini8!.. Tho dot

wAs

Tho Wt.ltch llountrinr
tionr ol Idrho and lYyon
lYrsatch trlountainr or in
Irko or S.viq L.ko. Tt

Derr and lYobot tivcr:,
Cit , firl6y., EmiSrdti(

dan Rivor entl thus lo Gl
mountnro coutsc! nrtintoi
rivcly u*d lor irrigntion
City.

Amorictn Fork and II
Urrh Lk..

Soticr llivcr, with its t

lrr li6-00-2
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's the nrmcs of iho h).dro-
.prring thc dnta conrtrincd

AT BASIN.

d RoclJ llounttrins, i$ 
^nh do noi dis.ha.Bo to rLo

rhcr ot n numlxr ot bflsins,
ol sll, tos.aycr, is ar such

icnd on tlc wcst Ly rho
cnst bI th6 nockJ. ttoun-
cnd! nlho.L to th. Gfltf ot
frcrn north to routh, &,1.0

rrdo A)8,00O rquarn milcr.
,:oltiguou! prrrr ol Idnho,

WAS.{TCE UOUNTAINS DRAINAOE. 17

toyr during tho wol rcar6, but tomPl.tcly trnporlte dudng the lutnmcr' lciYing nuddv

olains callcd pla;rr'
'C-r.-r""rri tim Cnnr Rmin ir well known a. tho tvpo rcsion ol tho "lsin,nanro

"t;;ar;." 
I'h"y of tho isolntc<|, narrow mountiin ran$! thit trcn'l north lhd ionrh

^- "i""r.r *" 
"i,f"..xpocins 

croas r<tions of th6 rockq rnd sloping on tho oth*' con'

;;i;;'"iil' ri" arp.riu "l-'". rl,cso ransci hrro t.rh uptirtrd r'v. movement' or

ii" l"lin'" """t *r,i"r, Lnvo l)mkcn it inlo tilr;d t'locki Tho grc'tost dkplsccmcnt! ot

ii'. C*.t rl."ir ^* ""..i'rtcd 
wirh tho c'Iutom and wcstcm lxrdcrr' tlo lYo'3atch Noun'

i,1,,"."J tr'. s*.r" N"vrdn hrYiiS lrcn uplittcd mtn, thousand fcct Th!-mounrninr or

ir'" C** n*;" "* -.monly eoriporcd or lalcozoic !r'nt!, oltcn modifiod Lv vulcanism'

""Aii"' 
p-a,"r" .r *""thoring rn,i di"intcsnt;on ot rhex rtks hrto accumrlotcd.in th6

brood inicncning rnllcys, *hir:h am rtnwn to grcal dcpth! with unconsolidslcd ddhri''
T lo 

"tl-nto 
oi tt,o C'"nt Drrin iu crtmmoly 

'rrid, 
ind cxccpt t fcw farorcd ipok $hers

irrixntion is practicnd, tho rrgion in gcncrrl is a dclcrt' Ovcr tho lErEtt Pnrt of tho ltEt

li'""r.",,J i*.rpl,"i"n is lcse thrn" 10 inchcs, t'ul' il' h sr"tcr on tho botdcring ligh

i^.4", 
""p""i^lii'.," 

rho siornr Ncrrdo, xharo it ir over'10 inclu' Tcmpcrol'um varics

o,i [fy, .*i,,g L tU f^Bo oitcnt of tho arco ind to dificranccs in clcvr[ion Orcr most

.iii,i *.si"ti t'" L"".itho rummor dtvs ia intcn'o, bu[ the diumsl rarirtion i! con"id'

"ra'r,i". 
i:""pt"i.. r cnonnorrs. Fmm tho aurlmo ol r*ntcr in tho vi'initv of S'liI-ikG

driy ii ^,r"ri," 
t" 

"r,.ut 
m inchcr in t vcar, aDd ov'r tho mijo! Parl ol tLo Crust ltxin

it is muclr grcatcr, amounlin8 in placct l,oelil'ly to l5o inchcs''-,1" 
"iairi."ti, 

t,o*o"oi t'"" not ilwnvs provrilcrl in thir region' 'In hto scol%io

ri-o rcrrlv Ou*em,rrv) tho bordcring triSh motrntain' !upPortcd glmicrr' nnd cnormour

f**,'ift"'.fi "f.* tincr ol nhich an now plainly markcd orr-tho-sidcs.ot many valleyr'

nccumulatcd in tho Orctrt B&cin. Tho two lrrgcst ot thcto hkcr htrro becn nsmad iflor

"r.fy "tpf.*". 
Loko llonnoYi llc occupicd a considaraLrlo part ol \Ycstcm U tah 

' 
its-shnrnk'n

i*'""nl f,"ing roPnscntod by sovicr, Utth, and Orcit snli lnkes; ind Lako Inhonirn

covcrtd an immcnso ant in \acstcm Novtrdr'--ttri 
"t 

l"t ti*.t ol tho Grcal Buqin riso in tlo mountains *hich lorm its castcm rnd

,**i" U.a"* -a ,"*ivo Lhcir principrl srrpply from mclting !nov' Tto nnluro ol tho

"t*n- ai*hntgo i" 
"t*ractcrirtic 

i tho nrrximirm commonly occurr in lsto lpring or errly

*.mc", ntt"r'*tti"lr lho flow ilccreorc-l, rcoching a minimum during tho.uinter monlhs'

Aftcr lciving tho nountainc tlro rtrcemr rmciso littlo ot no incromont; in tlro Lroad' wrrte'

iff",f *"rf"li crnporntion nnrl repago cduso diminution in rizr, and oltcn tloy cntircly

-'Fo. 

"on"onion"o 
ol trcdtmont, tho driinigs ol tho Orcrt Buin hae boon dividod into

lo,rt r'rcne, tir, \Yuntc[ ltountrinr, lluml'oldl Sir'[, Sicrrr Novada, antl minor--Crcat'nJ" 
A.i*g"i. Tho rlatn colloctcd irr thcio !nr6 during 1005 rre givon in tho lolloving

Pn86: wAsATcH MouNTAtNs DRAINAoE.

l'Rl.\-Cl PA r. STRli^ltlS'

Tho lYarutch ltountoinr drairrago arcr includct lho wcltcm lrl( ol Utrh and rmall pot-

tion" .f td"fto lhd l\'yomins. Tlro honrl*rtcn of tho vnriour ltrcim! lio cilhcr in tho

ii'"*t.f, ,rf"rnL"in" *'in tho phlcrui to tho louth, rnd lhay dr^in oirhcr ihto Crut Sslt

Lnko or &vicr llko. Tho lollowinS ato tho Priociprl rivcn ol tho attn:

Ihar rnrl lYolxr rivon, dirclrnrginB into Crctr, Srlt L'kc'
Citv. horlov,r, Iimilration, llill, rnil l]ig in(l Litllo Cott'onn oo{l cicck!, tril,utary to Jor'

a'. fii*". 
^,rtit'u" 

i. crcnt Sntt Lnka. Thcm crcaks hnvo rmall wctcrrhcds, [rrt in tlo
mountirn collnc! nlrintoin porcnnirl flo*r. On rtaching tlo mrin rilhy tlcy llro crtcn_
ji,"ii ,*a r," l.'i*"r,)n rnd tho lirsi throo trrrnish lho clicl xrtu rupplv lor Snlt Lrkc

Citv.- 
i.o.i"nn t'ork anrl llobhlo rrcckr, Spnnirh t'ork, rnd I'roro Ritcr, di*'[nq{inB inlo

Urih Lrkr.
Scvior ltirot, uith iti tril'utary, full l'ltch nitr:r, dreining irrrl, Stvicr l'nkc'

rni 170-{0-2

4t.ln c!!t4rn Cilttornttr i.i.
Cl.ppr dlrlrl.i hldr.Ehpherl
,h.nr. Thc n.rnlr! ot thc dr[i
'r No. l?t, ihtch .onrotn. lho
,ltrrlnA I005.
, under tha dlecrror ot tl(hry

. sh r unn.rlhc dlnr oil ol

in.oom.atton (tlh thc Srilo
!lgm.nt Irrlrrc to l,hc Sonrhd.
' Il.Uroful CoinDtrnJ ,or rrdn!.

'rter, EdFird! N. Smrth, !nd
,trd ind Nrlrserton CohiltnJr,
{! Columbls South.n Rstt$&y

l$n, hidhSrnph.?- /tclrnoil-
rnd lllo Orihrtc Il.ttr.nd, nnd
i rl,ortrilon n'nrtshc(l: ro rho
rr cr6al.on!p.nl.i, Snlt, Ldto
\\ llllam XntahC. luItrhrtcnd-
ran.{ ,rcln rl o to Inr.. ]t[
dona mu(h to.hl,h{rtro th.

,y irolatod, narmw nroun-
,road ralley,r r.arving con.
Dcath Iallcy lxing Irtow
,f from 4,mO t o s,rxn tocr,
. thcir brrcr, and mnro ol

intcrior rirgcr ar Drrnrw
dnilago Imm rfic high

'mttgh dccp crnroni into

^mon8 
lltci! nre Crrrt

i,l, l'l'inncmucca, llonos,
R&in. lf irh tl'o cx.orF
rl E lt 1,.1., ih.'a ttrkc!
{lfr duo to cvrfrcrnlion.

.,rhor, ln thc Sicnrr. aro

.\.la rnd tlrirnid hkc&
bDtd lDtcrmollt ao vd-

I
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I)l:scnlPTll):{ or lt^slx'

rro,r rilcr riss on thc n:l-:l 1f-1:"I,Yil'i i""Jll'illil"'I; ::[T";ilT'lll
-. I'rr. nn,l 

^[r.r 
n c'rrrrtoui ,""'- 

^n,i,nok"" 
,r tong atcrour in Idnho-it mtums"^*,",.^'u,^r" 

"nr'** "8"i1' '." 
\Ir1:ll1;* 

tiil."6*"i .i,r r,l*. Thc mnximum ctc'

llli:,]:,Yi,::lii;lJl"l'il',i,f:tiil* *;,o s,.sins,,n,ioh, rh6 cd,"rry i! mus,,
In rl'o,,Frx'r nirt or irs.corrrsr' "'':" 'l:,1;i;"il ;inx principlry $nditono lnil

l*i'n::IrH,iTI!,{!i:,[il,*[:t;ii$r**$l#;*;ilTilrTH,
r:.nrther rt,r-'r rtro pn.rniritrH l"r"'irion 'i. 

r mTIn'l '"X-l-:,:.;-;; :,;;;,. ^-" "i,.""illli*i'i'*' ".,r 
i-r'', " ..r1,"'"'ll :1-T5;lXll:l; :;":;::ll,T,il;'X$:,*#:""-

1... "^,i.-tt dirtril'rtl{rl. hrtt lhry nro flrn(

lixll"'l,illl.I:jil';1"i".,,:i'*"r,:i,,*l*l;tr"':fr'*:li,l,J":HIll,,H:xl:'n"nr rr* hcn,r or rr,r rit r' \""':11':, ".':ll Tii; ir,i,ii'*,,""" .i ",npn'y. 
n"'-^*r

hris,s tln, rr.trlcr |[a ol lltr Inlil'iltrltr'n
ililili:.-;il';;.",.. rt,rrii'g ]i"-t "n'r 

rnnr" nnrr tho 'rmrm 
ii not !"r'jcct to qt'ick

flo',lr or hrlrlt*.
Ju+ lrt.m Dingl' ltro ntnin rln'rrtrr ptr*{'s lhr"r'Elr tho nortlr onil ol Rcnr'Loko Yallev

,"'l'i:,ii':i;il,-.i :i;";;:'r ,tirr' n" o'lrrir'N, anrr horn thL P'int ro Prciron ir ir connnnd

"-.i" i;; ;:r, ;;;rv .rnvon. with rxcnrionnl nrrnl' narr"w tT uovs contaioins irri-

ili:,i,i;';: iri" i,ii,",".i"* ri',r'i- 1x'rri.rt or tlto r'f,{irr nro rcw' tho rrircintrl on* l)cins

iI"." -...ii'.',,.,,,.*""r.mtkr, llxrrrr l0 nrilo' lrl'td I)inslc tho ourl''t t'r RInr Lnko joinr

iil'lll""' i,,'.'i- 
"'"."r1, 

*'1"4, ilrrH'irh irn'nm' rhnt rli"chnryu I'r't litrlo i\nr'r ir'

lli-- li,,ll. ,ul,"i,'" i" ii,.' ,*i$i'ir'r" .,'irl'r' r" rrcrrr Likc, $Iich lrni nn nrcn or ar.rt r'r'r

'':i:i," ,.i"i"-r*tr,"tt'd llo$ lrt*c..n l)inElc nn(l Pralton I! urcrl lor.irrigntion l'lrcro

i" no "t.*sn 
urtiin irnin Ftfl:rnr, ln't orr liitrk Cntk a numbcr of imnll 

'{tomgc 
rra(rrorn

"* "",,t,',tit,f""f 
*;, pnxt's ol connrrrrction' tlic wntcr to l'c ditertctl lor tlo inigntion

ol tunrls in tho no h$."t rnrl ol ( n{lto Ynllcy'' 
il;;-;;' i';,,,," nnrl Collinrton thc tltnr l* n 

"lrrgirh 
ttrtrm' tmrcrsirrg tlo.$cst !i(lo

,f 6;ilii;x;i' t,' ; 
'-;ll<k'finu.l 

cInnn.t, s hicl rlrrrirrg oxtrcrna fltndr otcrllo*r rliglrtlv nnd

;;,il;';;i;";;;" ",'ip 
inrnrcrlintcl5 nhns th. ti'er' Thc.prirrcipnl trilrrrtnrv xtrronn in

it,;.-',i,ri,f rl,n 
"nur*'nn' 

(\b Cnck nnrll,ognn lliter' Tlrrr lornx'r hosilircurro in tho

i**J fii"". tf""r", 
"n,t 

,lruirr. r n,rrgh cortrrlrX t'rrrrnorrrl ol linrortono lt ith l'ut litth orcF

i.1", *,it. 'ff," "r""t 
i" e,,rrtirr,',I to a ,'ttcp, irntnrrv canyon rntil it rrnchcr Crcho Yrllcy'

ili'"?" l rr,,"" ,f,,x,al{'lI lt,r nlxnrt l.r, uilcr t[rorrgh r rinrlhr.,lrrrt wcll<]cfrncd' chnncl

i,,i, it"", rtl"". 
-ii,tiit'nrg"" 

"nn"i,tn",l,lo 
$rlcr irto tlo nrrin ilft'tnr {htring llodl ind

u'irro r.ngrrrr. lrrrl itn rntin'runttror ll,r* ir rrrltl irr lrrigntion in tlro north cnd ol Crtlo

i:"ri"-. i ,"ir* n"ron lnr nrnirrtninnrl rhring n pnrt ol lflXl 
'rnd 

10ot on Cub Cnck

"r-,,,i 
r 

",ifi"lu,.rf"*r 
ol lf rrklin, nt thn motrth of tho 

'nnyon, 
l)ut, o$ing to unhYot'

nt'tr conrtiri,ru, lt wrrr rti*rrrrtirrrrul.
l,rrynn lllvtr ont|,n th$ ll{r tlxrtrt ? nriler almro th6 Btr8lng itntion tt ColllNton' I

"tr"i,ti.rnu"n 
ntirlr tlo tx,irrt *hrro il I'atnn ('nlln Vnllcy lnd cnlcn lho cnnJon'

l;ra,.tl,nlly ttrr, only hrilu* to llro lhnr ln Cnrlln VnlL'y lr lrorn rncpqo lnrl rprirrgr'

11,, l,r",,r d,,li,,rr ri tlro trtloy lorm nn rlflc.lntr IrrrIIr contnirlng nrrmcrour rnrnll, flo*'
lnl *r,tl,r. "l'lo *ntcr tnLln llon rou nrnr tln Irlacc, and duting tllo cntly iPrinS tho

lowot lnrrlr am lnrgtlY rwnnrP.
'Ilro lt,nr lilt,'r't'innl Corrtpany ditertr lho rntlm iummcr flow ol tho elrcam rboro

(l'lliritor olllo nBrlrtllrurnl lnnih lylrrg orr lxxh rklG o, tho ri]or ll.linv llenr ltltct Con5:on'

'Ill,r ryrlrnr lii 
'r 

ml,'rrlty uf ilnrri t,un ito$rl'filt' nn(l durin6 tlo ttlntor ind tlrxrd

rnrrri a prrt ol tho wntci l" run,l Lo duvtl'p rtr'.lrh F,rrt'r nt r lx)fir! nlnut orrc-lourth

nrih nl,i,y; thr (ltllililon ilrllr , li'tnI n'trrrnnit lu tl,o rivcr nt Ccllinrton. Fmln l0 to
l *conrl.loct ruch tho rtrrrm tlnrugh lcaki nnrl ar r'opago lron, rho divorrlon ceorL'

Tliir rtation wtr
t}o rcst ahoro of B
lnnd urcd ar a rumt
ltoly iouth of th. s

A pl'rin sta,I g'lgt
rarticilly into tho
to thc iurfnco, Tl
rpring rmlta tho io
lhoro rt t[it Point
is pilcd up in grca

(l) ,/\ woodcn hub I

I loot €irt ol a len

rlrout l8o to tho '
in ibovo.fround n

ner of tho prcl ol

ol tho gago rod; cl

lrcro rnd tt tho D(

rar lound to bo l:
cloration ir pmbat
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An oxtrcmo ltid
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L o('curring l,$cnt
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:nt4r! \Yl'onrhrg,
'daho-it rcturnr
;,o mirim0m cle.

corntrI i! muglr
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, itb i clnJcy mil,
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'r contriDin8 ir.i-
incipl oncr lting
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I for tha ini8rtion

;ring tho rcrt rirlo
:rllorrr rliglrtly rnd
';lrutiry itrsrmi in

^r 
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,r during floorl rnd
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oring to unlrvor-

,,n rt Collin ton, r
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owins to tho complcto .o;lrol ot tlln ilmift l')' irrigrtion rorkr, tlo dit'hnrgo is linllo

lo cxtnmo titiition nt rnX fri.xl.
Dtall r,Axl,  'r rtlrtlltAvt:Nr lt)alto'

lf ii 
'ttntion 

rtr ortrl,lirlrorl Octolrr .t, l{rB. Ii ii locnlc{l nt lrixlthnrcn' ftl' 10' on

tlm $asi ilo'o of llcnr lako, nlnrit 4 mik'i torft of tlo ld'rlrGtltnt Stnto lino lt' iq on

i^"4 ,'""f * . ",-.* 
rcrtri, o*ncrl ly tl. C' Ornv, ol trtmtFlior, ldtrlro' anrl in irnnrali-

tttcly i.n'lh ol thc n'nrmcr rcsrt known ni Nol'onx Cnnrn'

inl,rirr rrnlT pn-an. ren,l nl'cn tln trl"rlj ol llm l"ko ir crlm Ly John t"r-[l*rrr' in rlrivcn

*..,11,'ir- r,i" ir'i i*a .r,f* lnko lo lmt rnrt o? 
't 

ctib ulcm wntcr lmm t lpring ri*r
;; iil;"i^;". Tto gnxo ir ptotcctorl [v 2 hv 'l inel itrkr" drirm on cithor,idc' .Tho
nriru nr.ltn tlc ico lrf.ro tho r,'rrrhr l,n'nking'rrn icir$n, tl'o conr.qtlofto lring t[it th6

"i,,,-'"t ,i,t 
prirtr. ir nrmparnritily ln'o lmm ico, rhilc onlv I h$ hnnrlmd f.et r$nv it

i" ,,ir*t un i,i lrrnt. crin,ii'rq nr rl. Tto gngn h tohrrnrl to k'nr:h mnrke rr followr:

r ri,r **"r", l,ir Aii'"n flrrih $ith tho gn,nt,l, t l(x't iouth ot r t r>inrh mttonw'xxl tn'o'

i';;;t;;.i"i; i;.n tho cn r ri,h oi rln crnrntv m!'1, l12 rn'! nodl' or tl'o !nr,." ind

nlnut lS' to lhn sct; rlrr'ltiorr rlxrln rJ,m ol 8'Fn' 12'10 I''cl (!) A 
',ho 

l(lcr ctlt on

rr rlntt-tnnrml nxrt ol n 2o'irrr"[ cotlonlt(nl trr6,2l(sr nrlhc'u! ot ll'c inttlrrEt! c'r-
nm ol rlo rnrrlt ol n lrort$ on lln' nrrrnrrrr-n' rrl' gmrrndsi it li'iltl slo tY 

' 
lxl ftr.t intth

,,f rl'n gnrn r.*t; clctnli,,n nl{va zr'ro ot gngr, 7 l:l lml' lly rrnrlingn on tno lako ntrfro
hrrn an,l U rl'o rronh ond ol thn l,rhr', Olrol*t 6, lUrl, tl'6 rl'rnliim ol lho 

'om 
oI Sngt!

-." l*.,ii. f" 12.10 f"oi I'y lh. dilrrnr rnctl o$.nhnl trr''Ji, clc, d"rit* lfin' Tlri'

"i".l.tl'n 
i,, t,",|"f ,1.".,rmct io ritlin 0 0i ix{ T$c clcvntion nlnro ena lrr'cl ir rppmri'

mrlolr 0,fln |ffl.,' 
ii'o"i*,nn hixtFw'rtff mnrk P'lnle.l o"i l'-r' th6 oll'rrrr, nho ltar literl lam tlrirttr'

rr,.m ro,rn. lnrliirrer tl,rt tm'nir or thirtv irrn rgr thn rrrrhcn ol thn l kn d'l 't
;;;;i;';i sngc lcigt* o.n l*'r. A nroro il''finhc tn'rrk ihor,. i rng l'nirht or 0 r*i
i,r occurrinB l$('rtY ,l'nri iEo

Daity $,n hcinn\ ia !..t, 4 lnar I c ot l'ilhln.vl., hhlo'l ltxtti,
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!rEln Il1l'nB '\T l)lNGLr!' tt'Alro'

nis,rstion i\.!i cd nr,rixr*t u"I q lI1: -,'li",l[f,ij: ::',$i:]'.'J:."Jffi:H
Linc ltrilroa,l Coml'sn.r on'Jotrrth nnlo 'rs

ifl n:[*r;ilili1&1il:'"iTii::+:"Tffi '[ililr,*r -i*,*
droririr,'ts,'rr,nrrrlncrsr xmnrrsrr'cr.trNR'r';i;,,;;: .il;i;"* rrcczc! orer r^rc in
ir ho(l.rnrn nr ,'rdintrrrtnF r' nn'r ",.""I,;.iili;;i;;;bcgin to rrcsk up untillatoin
No,u,rFr or.nrry in Drmn'1ff n'rdon:ln'I'lriuJ':il;ffi:-wH;. 

'*o1trr 
ai thir artion

::':i*.ji'i:;illlll::':::i,:""ffiiff:1,':'"il'li.",iil'ir"".ii*lr""o'rfocr""oncnmins
li; H;;;;i;;i". ".nirnr'r. 

Inr 
"iornso 

in Ihrr I,"rc'

l)iehrrur mcniitmntnnti "t" 
nr*f" r'y -""* tf 

^ 
ctl'lo ind tlr ol thc rcSulat loro' th6

t,.ncil' ol rlt. rt'nr lf,inE tr'l n'rt TIo cnr'rci mnrk'd trt 
'Gloot 

intcrvali $ilh whito l'aint'

il:'ffi;iilfii;;;,i'",ii"r" i" 
'r'" 

n..t n'J rmm tho north anrr ir 8 r*t trorn tho north

'"''if""Xlf; 
',,.', 

i,r rcart rlnilv lv trl l(' Iloprinr' wnr originallv or tho' rcrticll 
-t'F' 

but

," i;:i;,i;.';;;, tt ;oi nf io""'t t'v 
^ 

n"'*'lnclinnl gngr" contiating or r 0 Iry 0 inch fir'

""""iil;i;;;,:;i'"i't.,'it"sot"'nuttnn'r*'l'ro'linitior'"nk' Irirloeetod3rcetrrcrotr

Itl'"ili'-"" ^",r"'i;zr' 
lcot nt*rvo tho Jrh' Tho datum ol Lho naw sngo war mado lo

l-,*'l.i,iiir,^i "i ir" "rl -" 1'1, l5:I"ii.:"*| nH\:SIifrlH1:,t'I*
t j'rilcil Stntrr Oi{'logh'rl Strrr{y xt0rrdrtd

.< norr lr cnrl ol rn |lo ; r[,r.ntion n boro zrm ol gnga, I i...,0 lccr i c]cvation abovo mcrn rca lovcl,

l:iffi;;ii;';;il-";it,"*Li*nnitron'i"Lrntionr'0'0oorcct' (2)roporrouth.crblo

;:1,;ill;,i:;;;i..;i,;,'t "r.,-" 
z"r. "r i:$.,,11,1:l;li-1fi$l,iiJ'il,'Jlll#:1i.; i""t in rh. sroun'l; clntntion nl'oto r

lolF, Enrr rrrtlinF wem lrkctr urrco or r*i"o "icli"'enk' 
!}o rurlacc ol tho 

'f,tcr 
l'cin8

i-ri^ii. ir," r* f.i r""n cuL nnntnd lho gnso nnrl tho thirknnr ol tln icc in cach c!'orotcd'
'"i'li,;;';";ili,, ;;;; io thi,r ,'ration ii cintnincd h tho lollowing wirorsupnlv rtpcn
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Dqii,y sos. n isit, ia lcct' of Bar Rit:a at Di$c, ldala'Jor 1!n5'
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lx'al' rltaclod hv mcanr ol r
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Nor!.-D,-h.ra. ln l.rpol.t d on it.t. rt ! t tt t.. tpt ntd. Dt-tutr"PPu'd to? o!'a cDrD.'

n€l durlnA f,inu r boilb..

I,oGr\N NtVEt! .IIEAR IT'GA.\! I.'AAE.

Ircrn River lis€s on th. i:o.t tloPc of th. Bear River nrDg., Aoi!'$utbrest, th'n nonh-

rc"t, rnd unitra rith Bear Rivcr oelt Beoso, Utrh- Th! lotiru b'sitr it roogh rDd

ruggrd, the .lorltion! raogiag lrom r,5m to 9,m f..t rad tbc *ram hciag confincd

U.g-"fy t" . rteep rnd rough channi itr . comPlntiveb rslmt ctn otr. fh priocipal

formation h e coapact lim.6tonc, Tith titth or no oil crccpt ncrt thc armmit ol tho nngc,
$'herc i thin tly€t lupport' quit6.xt€D6ii. gmv.. ol6r rod rsPn. Tt. los.r lt&h€! ol tbo

rtt€lm .r€ PEcticslll L.ttl! ol limb.!, cxePt fot .l€t *rtt:md Pioc.od mabogrly tre"
lnd r rith€, thick gronh ol uDdcrbrush. A lrr8r rmouot ol timher Llr bocn cut out rDd

thc arf. ho-r beeu orcrgrr.:ed bi sh6€b rnd ctttl6. Tbert ..! Do Rood t .si[| or mrr$ca in
the region. Probcbly thnc-fourtbr ol rl|. prccipiEtior i! thc b.!in b ino-, th. m€lting ot
rrhich foror tha chid aourt of supplj' lot thc Epring rnd carly rummcr 0or: thc lrt !uE;
mct end winter 0o* ir drrivod chicf,y from rpting!, rhich ero *ell distributrd orer the baeh.

In it! upper couEe th! Etrtam har numcrous dtlall tributti6, rll rhort rnd 3rift. TeDPl.
For& and Sourh Fork, rhich cot€! thc rirer rbout l0 lnd l5 mile., !€Pectivelr, rbov6 tho
gsging rtition, trc pereDDiil strcrrn!.Dd lum'rst lrom oD.-third to oD..'fourth ol the tottl
flor. Dlacksmith Fork comer iu below tbc gtging tutioB. Tbers it t o !tor.g! oD tbc
str€am !t pr-.*nt- 1hc tatirt 0or, rfter being utilitld to tuftish porcr I two elGc-tric

plaDt! Derr t}le mouth of tba crnyon, ir u..d lor inigatior.
A grging st-rtion sai €strblished Junc l, 1896, rbout 2 Eiles ..st ol th! city ol Logrn, oear

thc moutb of th. ..!ton l! r.r disotiDu.d Jult lq l*1, .Dd rt drblirhcd.April f3,
!S4, .t r Iroint iloDg tb. crnyor rcrd rboul m ,c.t b€lot thc Ligh*rt bridgr, .t tbG Brouth

ot th. clnyon,800 lcct belor l.ho Itcrcula por.f hoo$ rDd rbout l,om f€.t .hotG thc old

Srgin8.t-!rioo.
Tt chrDDel h ltrtight for .bout l50le€t .bovc .Dd ?5 to.t belo? th. gigiDg ectio!. Thc

brakr rn of rocl rod eoil, pcrEi!.Dt, rtrd . - rlEcicDtlt Ligh to prcv.Dt oycr0ot. Tb6
b6d ol th. ltrtrE 8.. origiD.lly ol borldc'r rlrl gtlecl, rcll ceEcBtad togeth6, y€ry rough,
rld ol nrch 6}|rpc th.t tho rlEr.o rr! Dot rcll diltribut d. llh.! thc .trth! r.! rcatrL
lish.d tho cleDrcl rle lEpror.d by tltooeiDa largc bo*ldcr .Dd .uf6c'rat of th. 6EGr

Erlai..l t dirt.ribut th6 lor .!d trDdc th6 bed coEFlitiroly rDoot\. DutiDg t[.
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H:i[vrllt",*tri:-!iilii{I#ii.,:#;$i:'r",##r#"f};lr:
on6 channet at !11 !t'gc!. Dirhargc nngt

:.r"Jilir,.,n;;;1;; p., *.oni. rirc depth i! t 5 to 3 s rcct' r1rcrc rm-no.drm' or

;ft::iJ il;;"i ;i"1,.". i" "t"'t 
u'ir'i-' wi'* s"" i" 'r*tcd 

bur ritrro r'v ico'

r. thc s|l€lr,l neYer freezea orer'
T)isharssmcesurcments.rsmndobyme'rBolrcablcrndclrolthg.egulalform.-Tha

.";I#"ft1;';;'"i"*"r" "rir' 
*i'p"i"' e guv ti"" i3 strokhcd. 'r'o,t 

25 ro€t

rlnro the uble. lor us during higtr rrtrr' fio initial 
"point 

lor aoundings is r 4 ty 4 in'h

#;.'*i';"*,;;;;;;;r. ..a-p';-o' ing "b"* 
I rcet aboro tho gro,nd'

tt*',;,;;";;"k". tv ir'"'tar'iu" r'*er conpanv' undet tho-direction ol.E P'

Bacon. manrs.r. The gsg' is of the Yeaic"fiyp"' -*;'ti"iof" z by 2' incl' !tr'l rod' Birh

thc uD6tr"am side drasn to an enge' It ir dri':Jn ioto ths bci ol tho stream rnd 'u aupported

:ffil;;; ;;.;i;,tat I tv iioch nr turiea in tho bsnk and ti'qt{ned to i iertical post

::"H#l'?.J;:'. ffiil'i"i-"*i""ii"r"Js'at'esGeorogicarsurr'cvetlndardm'r'r'
lic Dtuq, cemenkd in i li**to"" feag" zm f*iN about 30'\Y' of ths cal'lc' o! r prominant

_,." i"i'ir," ,."r 
"rae 

or r toad Lading;tho power hou*; elcyitioo, 2{.85 tcct.rhovo

f.:";;;;"ffi;;;""h.'; ;; J;;'; d€tarmitred tro"' orcson short LihG

Rdlrotd clcvatioD!, 1,502 fe€t'

TtH;#;;Ga " 
thi" 

"o'ioo 
is contained in thc tollo*iog pul,l'rcations ol thc

u#;;;;;;G;i survev (Anu:'aanuat Report; ss-watcrsupplv Papcr):

rr.*.lDtlor:Anr18'lt'!DllHr?il!'t!,t'48;20'lr'pldl?t'tt'p,'ws!6'P!58i74'plrois'

,r*i*l *11,,:;:;ti,:i"J,Tf,'"fd"%l?,','*',,,n,,' .,,,,", E5,p ni'!m'p ."';

,l*Lf-**tr, ,rDrl!,lr'D3lt: l',lY'Dl3'i 20' tr' P ''62i 2l'lr'Psri 22'tr'pml w8?5'Drq2i

r}l.! 2a&
Dlehrs!, ,eatlt: .au,,lt'P 6'
.}rfrherri,r.: \['611.!7,i 16'plsa: 2!,Pr5o; !8'P!35i 51,p't2; i6'plioi t@'P$8; r3l' PP2]l7','l&

r**;x tl* t ll:', f': ?; i1',', B:, ?i"dnT;, i n .o, q?,, .,,, e p u6: ril D zn'

D;r.]@r* ,,tlarslt xtwlrtl o! t'o<xLn Biua aat lagal-' O tal'ir. 1N5'

D"p!t ln

0

a

,!
,tt

t6
tl
!t
]8

l,

G2a1

.2G

.19

.335

"1X.lc6
.mm
,00'15

.@0

. r5l

.l$

, th€n nortb-
s rough and
:ing conGned

i ho principal
ol the ranlp,

.hogrDt tree!
r cut out and

lrc melting ot
ih6lst sutri-
rer tho b&ein.
, ift. Teoplo
.ly,lboYo th.
:h ol rh. totil
LorigE otr th€
.! tro electric

rf Logan, net
,hed .{pril 13,

, it th6 mouth
sbovo thc old

s€ctior Tbo
rer8ov. T'h6
!t, YerY mugh,

rt ol th€ 6E€r
. During lbc

3.16
L26
2, E7

5.80
2.n

a20
?" 80

l@

a4
ttt
LA
a.&
66t
465
{ all

L 6ll
aa0
Llt

li!
ld,
!tl
t7!
63'
!ll!
!o
l6t
tu
120

.[p.I 17-..--..

5l
!0

tt

,
5t

5t

a,
,o

5E

100

16
&
!0
4t
a

. X..ruEd 3@ I€et b.lot !t tlot!

11.

I

2,11

Dl&

W. O. ar.Dila...--..

)



STBEAM xErlSUnErlrNTF tN 1m5r I'ART XII'

Dav Ny h.hht, in lcct, o! IAldn llixt rur la'lan' ll lal'lot 1N6'
Frindl

8nIt. oci. NoY.

Dnr. F.$.

,t. !
l.0B
1.0
1.34,

a, ilt
t.7
a. il
Li
a. E5

t. t6
4.1

,t.l
Lt
a.l
,t.l

a.a

1.1

a.l
l,:E
a.:ts
t.l
a.l
t,1
t,l
,l.l
1. t,
1.12

1. t2

l,13
t.a1
l.,ll
l.tl
,t.al

l,a
{.lt
l. t3
a.18

a.l

f,0
&!
!.6i
&L'
!.67
tr64
aa5
6.I
&i
6.4
[!
t!

t.l
t,!
a.!
1.6
l.lll
t, a,
t. lit
t.!
t.la

t.,rl
a.,ll!
l.,lit
t.l
t.a
l.a
a.l
+a
1,r5

a,l
,t. t
a,,l
,t,I
,t. r
+a
t.a
a.a
a.{

t. is
t.ll
4.f7
l.:[.
+7n

6.1

& 0ll

l.lxt
a.0
+n1
a. bi\
1.6?

r.07
+n1
l.6l
l. lrl
{.&

l.6l
1.55

Lia
t.5
1,31

t.5
t.,18

a,5
a.5
a.18

1.5

t.5
,t.15

r.i

f'!
78
n0
E3ti

887

0rt
s00

llonlll

xdrs-lrlit.r

Lt5
,t.15
,t. {5

a.l3
t.lt
l.lt
t.a3
a. 13

t.l3

a.6

l.l
Ll
Lt
a.l
1.t
l.l
t.25
ta
l l
a.33

a.ls

t.76
t,8
1,8
4.8
l. &l
r. ?5

a.8!
a.03

i3
!.3
6.t

trori I

fol
lt0
{, !16

1,0

a.36

Ll
Lil
1.7
1.7

t,07
l. r!5

t.6i

a,,13

t. a6

a.€
L11
t11
t,l7
t,6
{.45
{.,t4
1,11

a. t7

t. r0

a,l5
l,ll
a, t3
a, {rl
a,l3
a.l3
Lll
Ltl
1,,t3

l. a5

t. {3

t.a
l,l
a,{
,t.l
t. !r
t:tt
t.3E
a.I
a,15

t. t!
{. 15

l.3t
LL

l,2n
t2,
t.2,
1,2L
+n
1.3:l
a. sl
l. aa

a.o
a. 15

a.3a
a.l
a.lt
l. rl
a. !5
,(a
t.3l
l,13
1.il5
a.3J
a.t
1.36

t.3ll
a.$
l.3t
4.3.

L12
4.12

,,L
4.$
,t.48

l, a7

a.15
1.17

{.{
a. a5

a.a
a. a5

1,1t

0. 15

!15
it
6a
&15
6.2

6.1

6.1

!07
61
&l
nl
!.1
5.1

il
il
5.t

l.17
a.,16

,t.5

t,a!
a, r!
a. ti

t, lll
ds
a. !6
l, tt
l. $i
a.6l

llrlti.,.........,
ln?rl.,,....'.." '
11.r.....".."..

,u|t.,......'..".

l,l3
1.15

a.r5
1.17

{.15
a.,15

L13
1,,t3

' 113
1. t3
Llt

N(''E.-SihlEd s Doi lret' 't 
ihlt poldt

4$
1.1

t.38
a.3
iaa
l- 38

l, a:t

1.35
1.35
1.32

ftL ltrrm t

tlFn lldrltrr
dmllf to thrr
rh.lrr1rn,lc
tclor thc lr1l

Ih *rftq t

<rnran rrrt ll
D.<tlnt t tl.
tt tolltrt. r
rndnrrtad rf

Tfr.h.6*l
lc !t G+( l.
b.to. lhl. F
Fa Or!d6r.
ld{h' hn .f
lltr.mlrt, lt
rtofil: utt&
.brl3mlol

. tt ! tlt..l
Dfr{trlp

cr$h L nrd
I dF{.h.{.
L lh. anth

Ih 34r.
lh. rr.tL.l I

to rl rdar' r

ln iL llt*
Id.d ert
llt lltrrh F
aL .FlElr ,

1.35

4,3
t.35
Lt
t-t

{aa
a-!
,t. i
1.55

1.65
4.65

1.65

t.65
1.7
t.E
1.8
1i5
4.8

il
i25
i25

&25

rt5
53
i3
5,35

l,0s
l,83
4.05

4.65

l. G5

r.65
a.0d
r. Gl
1f^t
1.6
4.6
{.0
4.0
1.6
a-0
a.6

l. at
a.15

a.t5
t,.Il
t. t9
1.1t'
,t. t7
+ti

.:::

t,13
1,L
{ri
a. t2
a.l
Ll
4.1
a.l
a.1
t.l

a.20

t,t
ttE
t,t

rlilly.ilEt thn ntina.

Sbtbr nting tal,lc Jor l4atu Rioc! tuor l7,gan,,Ahh' lnn ATil 25' t9O1' b Dcctmtet 3l'
1005.

dudrE rtnt€t morth! h sodcni tmolrnt to nrt!

a.30

4.&
a,50

a.00

1.10

a.80

t.00

i6
B.l0
l.b
6.)
!{)
6.31)

5. CO

6.70

5.80

&s
6.O
6.10

a.20
GI'

Glo
0, ul
a.o
6.70
0. cl
0.m

l,olc
I,lB
lrlo{

l,2s
t,s

:t50

aol
a38

163

120

EN
625

Nor!.-Tlc.lto$ tible ti.iDl
mc.su8ncDl. lnrdc durlnt rrc..',",t1,1- illl liLfl"1;ilixiil.i",l'l"l'.3T;.Jl li"l.'^T.'."1,1 t''$li,iE

4

t

30

t..-.........'

1..,..........
4.............
E.........

7.......
E......-....
0.............

o t0...,,...,..
-............

t2.............
13.......
11.............
15..,..........
11t.......
17............
18.............
19.....,:.
,t...,.......
21.............

21.............

20...........
2i.......----.-

20..........,.
o.....
11... . . -...

h.lahl

l0s
l3a
,61

t0i
a)
268

_aE

,'t

Jrtt.

a.18

l.lll
l,llt

,luC.

1.1,
,t.15

a.ts
r.!5
l.l5

)



81
nEAn ntvrn RARII{'

lllrnhi*. irf.! rti nttr'tr mll'i l

Nor. l)licltrr,.r Itr !'.'nrl'l'i l'

I

t,
r5

15

r5

r3

l3
r3
ri
l3
,13

l5

t5
t3
la

ri
.a
,l
.l
.t
,l
rl
il

lhoth llr

0.7m
.rxll
.?fi1
.E'

t.9il
,. ta
I 'll
,d
.i,
. rill
,tm
,GI

t.t
l.l
a.l
t.l

l.l
l.l
t.l
a,a
a.l
t.l
l,l
1.1

l?l

dxt
6l!
Srrl

tit
lm
lilll
tixl

l11

llll
l3r
,rl

Ir.1

I iJI]

lln

ll,
t!l
|lr
ti?
illi

lll
till
lia

L itl
a.:ll
a.:E
a. rt.
a. lli
a.25

t15
a.15
1.25

an
{.l:l
a. &1

t.I
t,,
t.35
,( nt
a.3
{.35
a.3E

a 3li

Ls
,l- 3E

l.3il
a.35

t.35
1.1
t. !E
,t.38

4.38

'1. ?,5

,t.38

}ttrrch........

lt^I.........

,nII.........

r,?:ll

tl, 11

n,nl0
t!,Im

(r,l0tl

I iil
lltl
llt

r,?rxl

t,rm

.ml

.fitl

. 1

t.00
2,5
l,l I

a. is
,! 3a

{3a
4.38

a.35
l&t
dt5
a.3li
4.3
,. tl
l- 35

I tl
tl,ra

liorE.-ttl*hirct' ht'qmht'tl on n )' trhtn tnI' iii

t- 35

l.t1
l.n
1.4
L38
a.3

, to Dcc.mba 31'

1,052

!,108
lrrM

t,s
l,s

ir.,rj

_a

.,\.\ it '

Etinatul nonthly lilrltttttr ol laltn nitr na.t tnrlr'n' lllah'lor tV't'

Itl'ACKrlrt,Ill tr()ltI( n-!:'\lt lrTlln:\l' l'1'Alr'

ThiSstrcsmfi.c.onthowc.larnilonoollhol!.'itlllv.rllifl8olnlltlorrml|l|'rr.]rnd
,,J;';*iil;l;;;;.r"'' ni*"r' r:r'o rirnirragn Larhr ol tI' rril'rrtno 'h 

ln 
'Yrry 

r'v
.;mihr to ttrnt of tho nr"i" "r*"rlr. 

oury ii* ri,l*l "i,t "tur 
* ,tl."l'n"ro, In*ctcr, rtmher

iil'i:r".";il;i*;'i"r "*r "''^"i n""'i"i"n i'".a r'" r'ar"l''' "n 
tl'|r rrrlnbr rindr '

*]fi:'l',""ilf'lfli';'l':l 
mrrr,rirhcrr r,rrr r0, rffn, nai' rrr r,,rlrir.,.h, rh' m'nrth ol rh'

.'n'on nc^.llyun', Ur"h, *hirl"' tl'' ;r;;'"; n*'l;ml.. 1h ilirhtn su dhn'nllnrrnrl

D€cembcr 31, lgd2, rn<l ncnltLlhlcrl ll"" ia"fmf ilntrt tIrI] l({t rlorlulF'm lntm

thc ro srtc and 800 focr "rr"." 
,r* lryn,'"t "iii'oi"air.1,** 

plnnl. A rlillon lr rlr'

mrintaincd st l[o po$cI'plnnt rnec'

TLa chmn.l h itrnight lor 2tX) lcct alxrto anrl lO fn'i hL'rv llr ititlon' T1lc rldrt lrnl

,..'ili""ii,"j 4 
"1"*, 

*,*n1,',1 1n1, -,t,;., tn mcrllor drrdnJ orltrnr lldr rrlfi
bctond rhis noint tho L^nft i" f irf' 

"nA 
r.r"t'"i'" 

-11ro 
hll l'l't l' w'*lrhrl rnrl hldr rnd rlT r

ili:;:ro;;: ;il; t,i trlo "i'""' r' ""r'" l "l 
tnnl'lnn ud stivol 'nrl 

h rrncrh']

ffi .:., ;J:il;!r; ;.,:",:,1,,'".i': iji:f.;,'"t';1fi,,il11il'XlTltr"il'll1I)cren,l*r. ll)0'1. During ltm(l rlnF',l t

wonrl: undcr norn'al condiri.tri it i" z i' i-i*r 1"t *'ion'l' Thn dl"'lrrryn trrlrr ir"rn

il;;b"i;';d;";"i-t".,. l* a'"'"''i i""" r'i "'m"tfnt 
qrrrrttltv ro lhr'|rlr'r' rlrh

5friil'i:t"TJ"X[$",u" "* "'*r rrv rrarnr,r r errrrn rnrr r'r or FFrrrr rrrm' Tr'.

".iil'i;:I.il';; i'i-t intcr1nli $lth nrl pnhrt A 6rv llnn rrT rt. d rlnr lht rrr"
il"il"ri"i'""'*,ir-;t,rn," "l'ut 

:ro h";;iJ"ii rt'n 
""tiln' 

1lrn lnltlrl lolnt ln p,ndlnlr

ir tlto .outll podt lltPporting rla rnLlo'

TIo snsc. $hi{'lr ie ol,rncrl rlaily hy Urlah llonron' r lrrmor lltlnl rt th' l11116l'' L d

,ill;,t;""i,;,; ;*"i"u "r i I i'vlili"rr lronhrr *lth !h' rFr*rm rkh drrrn

to in c(tgc, drivon tnro rr," r*,r.r tr," iri'.rn r*i .unr,rr*l hy r hihrntel plrr hrlcd

i' ir'"'ilri ' n" *"* h n'lorml to r"nti' '"tr' tt t"lt.'t"i (t) A Unlt'd tll'rn. o!'>

lopicrl Survcv rlanrlant mor'fll" pfug' "'t lu r;tll'l lhn"li'm lc(tr 'l'ilt {0 ltr.t !"1 n'

ftilH' J,;;;i,'rir, -l'i"tii"-''i"i rlnvi rcmnlrrrr' l?r?tll'r'r'- (r) Tq'r'l

iili .""i.r't 
"i 

ir,,i i,.nrt lnchor o! tlo crbloi clotrtlon rlrtr rlnr ol ir5'' 0'0?t lc'r'



'.;'

82 slREr nEls0BEurrra rN 1005r PAnr xrr'

rnrormrrion r. **^,j l.-d,h lt"ll.t- :iill':iiil.l}; 
ffit':'l$J$xliil"'jr:l!

Unitnl Sl.tct Ccologi'rl Strn'y (Ann"
,ta!id. raling ldl'l' lot ,

l Ng l\l' n ll,i .ll, n llni &t, P al, !fili I 
'n'{r2i m,I I lni

,fli \,t,'fl:'i,1,1;,, ",,'o' 
r,o''

t. P {13: (n,I I 2l1i Fn, D s]li 133, p r{.
lly,lmgr.rth ll0,

I t?oi f,t, i !8i l3:t' D,r1o

Dilr.ha17c BlacLdnitl Fori uar ll Ytrn,Au\, it 1006,

i. t0
l!o

rott.-Th. dbvo lil,l
ttu.uffmcnr. m.ft dut

9lalion filitlg lablc lot

Dl!.h!18

Nor..-Th! rtor! l.
ah.r* mc.rtr^mnt. r
r.rl &imd b.!r..n l.

Etlirnatd n

h.lglt.

,.[o.r,........ ' '.. '.
t brErtt.. ..... '.... '
,I.rlt.......,,,...."
4ptil,.................

o
a

Dl#

D{o.

t.3
Dit

,.....,,..,...

3.m
a, !0
1.70

!.8
l.@
&m
t,30
t.3l

?t
,t,
lte
llll
el
n
i
It

Daity y|c ly"inht' in fin, o! Dla&mitt

....d............ " '

....d.......... ''' '

2,m
2.n
,,n
t.ll

t.0l
r.r.1l
t.3a :

Forh 
'.at 

llYrt^, Utd\,fut ,006,

llit, Julr. ,loa. &!1.

,inillrr 2r...,.
f.bnriry 12. .

lprll 1i1....,,..
X., l'........
JnlI0...,.....

3l
9t
,lr
.lt

l0
:t?

,n
,0

t6
2,
tl
!t
fl
3J

A
t3

1

!.6
l.!
a.E

t.l
t.t
a,l
l.l
l.l
:,ll

r.l
3.1
,,1
t.0
a.l
z,E

t.I
!.,
!.1
t.t
t.l

r.!
l.l
t.l
t,!
t.I
t.!
t,t
,.,
!.6
it,1)

t.0
,.6
t.0
i,n
t.0
t.6
t.6
,.7
e,7
a.n
,.0

t.0
1.0
{.0
,t,0

t.0
3.0
!,0
,.!
t.!
LC

l.l
t,l
t,l
,t.l
Ll
t.9
3.!
l.!
t,9
l.l

t,a

,.r
1,0
t,o
t,6
!.6

!.6
t,0
1.ll
It,0

i.n
3,6
t.0
t,n
t,6

t,0
t0
t,0
t.6
:.6
i,0
a.6
1.0
,,I
l,n
,,ll
t.6.',6

Ll
Ll
1.t
I,E
,t,l
Li

{.E

{,i
Li
Lt

a,d
!,0
t,a
1,0
t,6
3,0

It
1:
,.t
3.1
:.t
3,1
te
a.l
2,1
,,2
4,2
a,,
a,2
a,,
1l
t.,
t.l
a.2
,,2
a,z
l.t
1t
t.t
al
!.4
ll
i.t
ll
t.t
t.:

t,
l.
!,
6.

t.
!.

10. ,,]t
I t..... .

12,.,.,,
!1..,..,,,.
11.........

d.h
t.l
Ll
Ll
l.r
t.n
r.t
,.!
t.l

tr,1

Ll
t,t
t.I
l,ll
t.l

,.!
,.1
,,I
a.i
l,I

i
l,,t
!.I
t,t

Lr!
i,?
t.1
,,7
,.7
t,7

l.!
t.0
t,0
4.0
a,o

3.!
t.t
t.l
l,r
,.1
t.l
t.l

t,6
1.0
t,6
t. rl

t.6
1n
,,4

;r ,nonth. ln .umchnt qtr.tltlt, to m't''

Lry

?h. t rr.,.....

l{otr,-At,orr! ..tli
n. (PP.ll-i6).

ELAC'(.MITT
TtL rtrtlon rr.

ol rrto. dli'crtod r
thr tohl nor ol tl
rord lrcm tho tolk
cenel ot rett, rnd r

Th. .linn.l l. .l
uo rulllclontty hlgl
lntbr Dorlnincntr r

lrom 2 to 3 lo.1 in
thc chrnncl ri rny

Itr l?0-O

,!m............'....'
,ulr,.......,,........
4r1ur1......... ' ' '...
lhDt rlhr.,...,......
Octotar.. .... .. ...... .

t{ottlrt r..,..... '..
DaaaDt a............

!t.........'...,
|c...,..., '....

!0.,,.
16.,...,..".'

l).....
7t,,,,.,......

t.0
t,0

t,,
N.l

t.6 ,.6
!.6

!.6 1,0

3,6 t.0
t,6 3.6

1,6 l, r!

t,6
7,n t,6
l n I.n
t,6 l.a
3,6

i,!
t.!
l.l
l.t
t.t
l.!
1.5
t.I
t.l
1!
l.!
t,I

,.r
Ll
l.I
t,!
t,l
a,l
!.1
t.l
t.l
t.I
t.!

r.i 
I

t.t
t.,
3,6
t,0
,.4
1,0
t.6
t.6
t,!
1.6
t,0

t,?
,.r
t.t
:.1
,.r
t.0
3.!
1,0
4.0
t,0
4,0

,,!
,.,
t.0
t.0
t.0
t,0
t.0
,t,I
a.l
t.l
t.l
t.l

t,t
l.l
:.t
,.r
t,t
l,r
t,t
2,7
t,1
,,7
a,1

l.!
t.0
t,6
L6
3.6
4,0
,,i
l, rl

LC
l.!
t,t

n,,,.,,......,.
,!,,,.'.. '...,.
2t............"
,r..............
20,......"",.'
n,.,,.,,,,.....
2'..,......'....
n,,,.....,,.."
r.,......,."..
11,,...'. '...."

J.l
t,
1,

t.
1,

Xo?r.-ttFim dr. not llt'tt"l tbl'
rlally.flltt th. r.lln3.

FohtdnrlnSth. il

Nor,

4,0

t,n
1,0
3.6
1.0
t.6
l.a

t,n
3.6
It,6

a,a
t.0
t.0
4,6
N,0

t,ll
,.6

t.l
Ll
,.,
l.l
tl,l
t,l

t,l
!.t
!.3

Ll
Ll

Ll
t.l

l.t
i.tr
t.l
l,:l
3.t
,,4

l,r
1,3
3.'
!.4
3.4
a,l
:.3
!.t
,.1
Lt

Ll

t.l

,.4
tl

a

I

I

lI

t. .... ...,.

tL.....,,...'.

lI yl mgmfth.r.

\t. (1, 8mnd{n........ """""

\v. O.8mtulalr.. '....."""" '
....dd.....'......'.. """"""'

oct.

t.i

2.d

t.l

t.l

t,t

t,6

3.6

lrl

t.0

1,.'

1.0

3.n

a,n

1.0

t,0

Lr0
TO
ao
a!o
a(h



rtloor ol ih.
pPlY Pa[,6r)l

.05

,}fiAB RIVEE I'ASIN' 33

9tdlian rl,tin! tabl. lot Lldc*.',iti ForL Mi Il f tlm,Il tdh,lro'l. Ja $ryltoJdySt'1N6'

o lxI[.

DlichrS!. DhchirE!.

llE

)r,0

216

Nd..-Th. ih.(. til,t. tt.nnllcnl'la onll
hir.irn nrrrt. nrid. ,turlnB Jrnu.rv ro Jur

l.r 6Fn{hn nFl cnnJ ltloni. tt h b'rd on nv' dltn'r!l
,, It(}!,. lt Ii rfll d.0md lrtoll8no r.

Slnlio^ mtituJ t l.lot Dlelclleniti fork aar tt4|l,m, 
'llal''Jrorr'. 

'Alnlttd t lo Dtdmh? t"

h.B)rt. h.lrht.

ll0
il,

l,(E
lm

3'&
go

lo
t0,l

I'

30

i.l0
3. !0
Im
L0a
tro
&@
3.3i)
l. tt

1,6

,.6
t.l
t.a
r.,6
1.6
:l'.
iLc
:t, a

t.6

7!
n
ll!
It
el

t
tt

lm
Lf,)
TM
(m

0l
ll6
lJa
t6t

t.l0
t,o
a. t)
l. {r

t, !0
t,o
1.70

1r

nl
t3!
30e

0l

t005, Norr.-Th. rl,ot( til'1. tr rlilrl
.hrE nF.i Nnnnli nl.rl rl'rrl
i.ll d.nn(d lx!r'en Aig( It.l[xt. [i'l;,?t',;$.:xf,l*]:l'sl, 

s1'liTi:#:li,l'ilii ?1.'*: dl.-
l! l.

di*harye q! Illad;mitl Fo* atat ltVnn, Ahi'lor lN6'

Dli.lhrr8tr ln t€ond'lel.c
6

6

0

0

t.l
3.1
t.l
tt
t.l
a.l
t.l
,.2
t.l
t.l
2.2
a,2
12
,.,
a.,
1'
a.,
t.l
l2
t,,
2.'
,.4
,.1
L,'
,,,
Ll
1'
,,,
l,
t.t
,l

ADrtl.,..,,..,'......
rrr.........."'.,.
Jl,m.........".....
,o1r.....,. ".....'.

m
D
cl

100

3t!
,t6
,.
&,
0,

ala

tL
6t
&
6

,01
lt!
6
1t
1l
n
,e
It

7!.0
7[.4
t6'
t!2,
lgl,
r!t,
!.0
!!. !

,4.
0t.r
2C.0

a, rla
l, tlE
E,2n
7,1!!
I, !o,
!,s!
4,02t
Etlt?

l!,!m
1,7r1
l,7t
l,6ll

8.ptomhr...
ootobor,.......,,,..'... 7n

20

nNovomlFr.,,..,.."."
Daacnh.t,.........,...

2n,,

t.l
i,a
i,a
T'

7t,!?o

Eco nllcltmlth forl Dotc. Pl.nll{ort.-ll'.rn .rthnit.t ilo hol rlpn'cnt totil flot ol ttv'r'
n . (pp. rl'3!).

t.a
t,l
ilr
t.,
l.t
t,t
,.r

,.t
1l
tt

ll
,0
12

l?

r 2tl

il.

i.m
tt0
t@

:.t
t.t
,.t
t.t
al
,.t
1l
t.t
Ll
,.1

,,r
Lt
,,t
,.4
,.2
,.:
la
t.l
t.l
,.3
1t

aa
t.t
l.l
t.r
,.t
t,
t.l
a.a
2.,

r qflxrllt, lo mrta.

D(!,

a

h.ls[r.

l.o
(10

llonlh'

,tLACXri|ll'l'll l'onK }olt'rn l"'A]tT nAcE. X',An ltTnuM' u'Alr'
Thli drtlon *rr crtrllirlcrl ltny 10, lm{, lor tho pu4oa ol rrcort-ilnlng lho rmourt

"l;.;";i;;,i 
;-"r,1 tho ngrriar gagilg rtetlon ri tlo tollgatn errd tlrui dclcnnlnlng '

ilro total llov ol tlro rtrcrm.! ih!! Polht. Ir h locitod rhout 0m lc't do?n th"rnlon

-'ii."'ift" i"li.ti "t 
tho mouth ol tlo crnlon, i[oitt 2m lcct halot rho hord ol rh'

can,rl or ncl, endibout m l..i rluth ol tho Ycr ttrtlon'*'fi;;;;lii;;;[ii 
lor lo loct ruto rnd 2m lcot bclo' tlm rtrtlon' Both brn]r

;;;d;I";i; ilrlt 
""fmvont 

ovorflow. Tlro l,cd ol il'o ttmrm It of g'tvol rnd b 'pFF
;;;;;;;'.;i,";;it for probrhlo rtlght tlrans' r'nr tho oilsoa Tho drl'th rirl"
;# ,'; ;l;ln-J iiii 

'ito"itv 
l-'n z io r r6c! p'r n.ond' l'nctlcallv no lco lonnr ln

lha chrrncl !t rnY tlnr.'
rri I7H0-3

I

I

llc
,10
ltt
NN

I

lc1



l. tl
a.s

3l sl,ll:lll ltt:Asrrltl{ll}:Nl's t:{ l00ir' PART XII'

s,pm*.5fi*gt**;'uffi
ir{.1

'. 
!tr*. IxiIl'1, n'l tli{:l'trgc

r.,r. l:ll,rl rlr. Unitc'l Statrr Ceol,{aical Sun'!Y, PP. 251-28.
r(r-S[ttl'lI ll,1x't

lri a, I hittt t' t''ltt o.t' ltl,teknritt Fork 1ot'tr 1'tanl ra,,nat llwn'Atu^'in t905'

Dl9

6 1.02
!2.0
lrlt

a. u,
t.s

5E

t3

|,.;attt,n,,itt,,f lll.fk uirtt l'"rk latv /onl rott rat Ityf,.m, Otd,.,lot tfut'

Oct Dc.

,--l
It.a

Itr

L l."

t.li
Lti
l.li'

Llt
a.t
a.i
{. i}

tn

l. tt

Ln

t.i
l.l'
+n
Ln
Li
Ll,
a.0
,t. I

l, /r

Lii
a.l
l.a
\n
1.6
l6
1.6
t.0
,t. a

1.6

t,a
t.6
a,h
l.l!
t,1
t.0
t.{
Ll
,.1
,l.l
,l.l

"o iInl
1,0 

Ia6t

"o I
Ln I

,nl
t.6 I

r.o I

ral
a.t!l

1.0
a.a
1.0
t.0
Ln
1,6
l0

{,lt
4.0

a.n
t.0
t.0
t.0
1.6

4,0
1.0

al
t.a
a.l
at
t,,
ll
Lt
tt
{.t
a.l
l.{

Le
a.l
19
t.,
{.9
t.0
t.,
1D
t9
t.l
t.!

t.t
a.t
a.e
a-t
a,9
t,9
1.9
{,9
1.9

I.l
a.!
l.l
l.l
a.t
t,6
t,7
1.6
l6
ll
l.l
a.l
a.6
4.6
t.?
t.?
ii
a.l
l.l
ll
li
a!

t. i,

1,,"

Ln
1,,r,

l,t
t,l
t,l

:::::::t
t

::::::l
......t

1.6
1.0
a.0
t.0
{.0
Ln
.l. rl

t.0

...,.1

'""1
t,.t
,t.l
t.I
t.i
,t. t
l. +t
l.lli

1n
Ln
1,0

f.i
1.i
l,i
t.?

1.1 t,6
a,6
1.1
a.6
tl
l.a
t.{
a.a
{.4
{.4

a.0
a.0

t,0
t,0
1,0

t.0
1,0
t,6
t.0
,t.6

l.a

I

t.E
1.6
a.l
a.l
l.l

l.l
t.l
1,,
a.l
Ll
a,l
t.t

10
l.l
t,t
a.t
t.l
a,l
a,
1.0
l.l
4.0
\e

a,n

t,6
Llt
Ln
t.ll
l,lt
t,lt
,t.ll
Ll)
l. ri

t.lt
l.ll

t.lI
a. Jl

,t. all

t,1,1

t.lli
t.ti
\$
t, tt
l.lrl
t.,lt
t,lr
a.lt

l,lt
a.l
{.I
t.0
l0
1.0
l,lt
Lh
t.l,

a.l
t.i

1./l
t.6

l,lt
t, /l

l,ll
a,lt
t.l|

t.l
a.l
l,l
llr
a.t i

.r 
i

{.t 1

t., I

l,tl Ll
a.l
t-a
a.t
,t. i
t.9
(0
{e
t.9
t.0
le
a.!
.D

t.]t

{.4
a,6

l,n

t.n

Lt
{.0
Ln
,1,6

t,0
{.0
t,0

1,6
{.6

a.l
al
t.t
ln
t. tl

1.6
a. rl

a,0

a,l
a.6
a.l
{.1
a,l
t.,
{,ll
l. il

t.l
{.1
l.t
a.l
t.l
t.t
Lt
t.l
l.a

,t, D

a.t
t.0
ao
L!
a9
a.0
l,

1.6
t.0
t,(
t.0
a,6 {l

r.r l a.i Li Lit i "'
1"""{.[ .. t,6 (n

n_ort.-ljlor not nrik ltllyIn'tkll r'|l rF!.dndlll6nt'

,rly...,,,....,.
lr8r!t l-n.....
8cplcmb.r t&-:D.

In,

lTohor Biror
coltl! tiorthr,l

Tlo upJrr P
o, rbout l3,m
rnd cosctcd s
L limc.lona, (
tdn ln patch
rmrdof,lr or I

mclting ol *h
pnrt ol lho n(
Numcroui tril

Batf,Gln O
grtcd fnnnr,
but lirtlo lcrr
ol [owldcnr ar

o? tlro rlror ar

drrlnr e mui
rlrrlru r roog
rboro Ctoydr

Shrion rdtin! tabl

r'8,".f,. l''

Edinatcl notN

lltrch,,.........
lprlt,......'.....

!

N

I

,

i
I

i
I

i

I
I
I

I

I

I

I

drti rnd rstinB ttlrle irc c!n'

l.

l.
n.

I.

ll,

ll
I

7t.,,
2t,
,n.

,!.,.

itl,,,
I

/ri


